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[mm i ] m&(o&mm<D*n?n\zttmr?z>mn 
mmmm mmm^m \z «t ^ r^tt $ nfc&fs«« & . 

[MM 3 ] WEttfiflMflm^im. 

n^n©a*» K#-r*it«fli**ist»"r* it 20 
fcT*MM 2 &me>&mi%*m. 

7*smm3 ©ftrn^icEttowm^w. 
[MM 5 ] mm&mmmm wfoffofr®. 2 nr^ 

TnM2njz&w>jjfa*7jiTm%i&* mu^mmn^ 30 

ttt!JIBIHI**fftJ^Mff*i: ii**&®Lt.TZ>m 
M 1 Effc<Z>&f&*S*«. 
M M 6 ] fffiE&BMtimfelA^gk fctttt 3 

*fi[Bffffi^a*a«u, 

ffiEffiBtif«*tt#8:tt. H&EftB£ffi¥©»c<fcoTJ* 
ffi3fnfcS«E(ftB©»flE«*©««*, WE(5B««t 

mm 1 mwLo&wjffi^mo 

(mm 7] Mm±<D&w£&m<Dmm£&#fotfv 40 
8i3iEfi[fiffffi#afcit>T»m$nfcig«E^Bt, ote 

«EttB©ftSf«SBcm < r«ft^rl9Cffi¥R&«AIBU« 

ittEffiBflmttM^Ba. fl9Ettm»m¥a^«fc-pT» 

ffiB«B«**tt^BK:*«w*;:tft»mfr*tt3R 
m 1 Era<0£iws5fc«. 
mm 8 ] mz&mmm&^mte* 
^»s£$nfc-^rjj«fc. jukE^BBttm^SkK: 50 
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J:oTft»$n&ffiB1ll««ttBJBB1*«»M^B:K:« 

[mm 9 ] m&&mffi&&m^mz. 
ifcfi$nfcfi[Bis**fi[B®ffi««»JW¥a^»iW'r* 

MMl 0] ME(fcBffilttM¥gt£J:oTttM 
ftftftWrsBOttBttftttttftftSS^W-BftffS 

MEfcttStfMkK «fc o TSJJ^it 6nfcffiB*«*tt 

ffiEttfittfcttllWim, ttE*fl*«#Rfc*»*n 

«toT«t»snfc{i):B««*aaEffifi«ffii«**iW^a 

[MM 1 1 ] ME**affl*B:^6a£ffl-r^*ttB 

B*R*»mr*B©ttB««»tfi*fr*stt#*t**ft 
MBflMratB^ittt. 

T, ltrEMBBB«»M#BK:««i$n^tt:B««0!> 

bb^ stts-rdttBrn^tttt-r^ffiBtmatti^B 

MEffiB*«ttffi#BK:J:oTtta*n&ttB*«*- 

mm 1 2 ] «jEfi:fi««©2imsii*r*ttB« 

n«^6A*-r*ffiB««2lffiS*Sf*^g!: 

t. 

MEttBB«S6ttJK*S^a!K:J:t>TttB1ll»*3ft« 
A#<**ifc«^t£, S9E«««m#®tfl:B«««)2lffi 
*»w-r*ttB«MBaffl»«#Bt **« U« 
mEfit«iiiai^&WU SfHE{M««£WJ&*¥imJ:^ 

(ttiimm 1 
[mm 13] flOEm£U¥»tt. 

-SPSraSJC WEffl:BHEifSf«l»JW^gl!l3«HW$n3t 
[MM 1 4 ) MEttB®flHS«»iW¥©<0^€«Ffi 

ffiBHfi««*»*aK:tt»anfcttB««©-aftft 
m&-r«MM 1 E«©»Ki5a5s«. 

[MM 1 5 ] ffiEttSHfli1&ftfeffi^a®£€$S 



( 3 

3 

m<Dtm%im\z&toi'* torn. &wmm$:-f£isxm 
mrzct&mmvtzztz&mtrzm&miuf&o) 

rnxmi 8] ftfenviMtf^&mQ^TznrzVtu 

mm®. • m^fgllJ:oTA*$n/:^ • 

cott$g^, mtmmmmmmtefa^mztemznrz&m 

££jyiu 20 

^T&m-zntzvtu • ^om^^eiffsiii^ic- 
jgbxsiarrs ^ tz&mtrzm&m i isfco^f^ 

cii^ i 9] ^n^mmm^v Tftx-mmzfttz 

mmmmiz£zmm^v7ftxmm&fttzo*><D'v& 

#f%f\mizm*:fe®iVT&2. m%:<D&mzft-DT-*m 

LT^ttltSM^at, 30 

mz&m^m ict ^ x-m ux^tB £ nfcftfili *se> 
©@£ifcf#u C(Dfi:®if^f3S^^xmri£^®j^*«l 

M3s^<h *mi vtz c £ $^trattM« 

^cd^^^^jo ^x^n^^^a • w&omnzmfr 40 
HtfiBitMsgm«> mm®ffi*fr*%LmisntzVtu 

A, 

[^Oi¥*ffl&t&B,G3 

[0 0 0 1] 
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[0 0 0 23 

[ft3fe<Z>t£fl53 ifi^Xte* PHS (persona! handypho 
ne system) V>%mmfH >y5<0&ti$\Z £oX, 

Afflux, sa*«©ffiis*aR8«ii©M«ai3sgB^6© 

XUSo 

[0 0 0 33 -T^^^, PHS©SS8*«OW**tl 0m 

m 1 o om£u*gic^*£#jres*. 

[0 0 0 43 «5E*©/hy->*l«fflbfcfi:iHW«^5S-> 

[00053 ±>*-mt&wjffi*mt<Dri\\z®m&& 

[0 0 0 6] CWx-^^-XtffilS^nfcS^CDfi 
[0 0 0 7] 

[0 0 0 8] L^L^^^^xtt. if$B«a^®75^ 

wztztb, ®m&mzft^x®mmm$tm&?&3iisx^ 

tz. 

[0009] &fz, &m®n&m<DE#&&-?it®&iz 
t>%&mmm<Dmm&i&n-?z>it#>\z\*, mo&^m 



( 4 ) 

5 

[0 0 10] *fcfi£*©fiB«««3S->Xr-A-ett, f£ 
[0 0 113 ^^ttKEOctd^fflt^ltLTttS 

n&t>©T, #sfrffi*«©&B««©BE£ffl¥*>offl 

§37 h ^ t & < Sit* i t ^pJIIM 10 

[0 0 12] ^»3S**©tta««t*tc:. Mb 

[0 0 13] 

»#©jc«koT«[f&$nfcfl[fi«*8*, ffiia&B/astg 

[0 0 14] 

mommzi^xtimtz. mi\z*mMMmiz&t>z> 

[0 0 15] SliC^-Tct^tC, *^J6J^ffi»C43W^fi[ 

Bffi««5R->x^Att, iijiio, mmmi2, ph 

SIS 14, ^*3H16. ^gMSyXfA18. R 
^««WaS^fi2 0JCJ:oT«lJ5iJcSn*. #2SJfiJBflBT 
H.PHS (personal handyphone system) £fflV*7c 

/jxy->ftij^»am->XT-/>i*f»jfflu&«ij«t-r*. 
[0016] &mmi o (phs^) at. s^i 2 40 
£©MT&»fflte£fTfc-5fc©T. i$ra»iB. » 
5Vi^^#^>^{;iioT, ^aB-rsamx 
ij7 (*y — >) #Gm©»iftJSi 2tc«tst)©T^^^ 

ffiBWffi^-rsftfr^^trttfitt^ll* (4) Id 

^ux> ttse^tifc^frtctt^ffiBiit^sttimuT-is 

UTfl[Bffi«EI«r (5) £LTi§ffiT*&^£WLT^ 
LTlri*ffiBtil«OliK*m*-r5Jli:t>T**. 50 
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[0017] 1 2 ^ifr^ i o tvmx&Mm 
mm® (mmm i d) atsasgsn. sm. s*m i d 

S«lJ§12tt, PHSfHl 4&Ss&LT&Bff$fiI^fc 

(3) *tgiisnmi:. &afiiffi©#fB*ufe£:-f5 
&mmi o\ztti,x&mmmm$. (4) 
ftsraiRg* (4) ^i;fefi:fiif«®«p (5) £gm 

L,fc»£t£. PHS1H1 4fc*TbTfi[fi1S«lHl« (6) 
[0 0 18] PHSil4H &$t<DmWmi 2£&c£ 

Al 8*>5©ffiB«IW3fc (2) a*£B*nfc**fc, 

&Bfs*B©tfc^#&£fcoT^s^m oj&*a«xu 

(3) £2lffiU £©4fcfiflm£3fc (3) MfSUfctefi 

IfffflEis (6) ^gULmi:. ^il6^LT 

fififfi«ffI->7fA 1 8K»UTtiffi[«@§ (7) 

[0019] 1 6 p h sm 1 4 <hftfflMt 

[0 0 2 0] fifitffifi*>XrA 1 8 1 0 

(i) rf&mzntim&iz, tkmtimtTz&wimi o 

fcttTSfOTtiMfiS:* (2) £i£mu £©&Btit$Bg 

# (2) fcJ&UfcffiBffifftlHlSr (7) ^Slllfc^ 
d©ffiBtif«[Bl«F (7) K#S;n3#M$g<Z)®M 

*«&B1ff*BleIg (8) <tUT«*ffla«B2 0«c2im 

[0021] it$gMS^B 2 o /i-y^-;uzi>tra. 
©t, ffife<D&wjmi oizMTzfrwffim&^&rzrz 

*©«g*«fi:fifll«5* (1) ISDN^SW 

UT&tau 2io«8*«fi[fiffir«5* (i) fcj?r>ufc$g 

*ttttBttttlsI& (8) d©S85f5«fi[B«a 

sis (8) ic^*n*itB««fcas^fciWfc«i oo 

ffiB**K (MAtt. iMJ:T©ftB, »M©S?k. # 
BflllR©Jaffi©-»^«5) ftfrfe^atBsWRW-StiT 

[0 0 2 2] 1 o ©Wfco^TKiwr 

^>o m2\$*&mMmz&ftz>&W}mi o©->^^a«$ 

1011 «^t«E»«#tc85»Snfcya^^A*a* 
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=l — $* ^t)^<5PDA (personal digital assista HS (personal handyphone system) 

H#«itlT^in^^t5. &*5. 3) o 

iimmmmmm<Dmm<D^m^m<Dm^z'D^x\t, [0027] xma<^3 3h it«3 2 

[0023] m2\z^-?<£viz. *nmi&mz}=>vz>& x\ 7,^-t^zxKi^mu^(D^p^mtiv. v< 

Ift^lOU CPU30, 3 1> 3imMgg&3 10 £ Kcfc 0 fW^lCiSfcTT ATrTS. 

2. Xfcf-#/T-f^ 3 3, Eti^©3 5, i^S3 [0 0 2 8] fBit^S3 5«, «I:/n^A Wm? 

6, y<-wi/#^>3 7, me#^>3 RW)T)i> d^a3 1 a, &wmnmmynt/ ; 7<u3 1 b, &s 

&£70y& (RTC) 390«^tUTM$ ffiif SyP^A3 1 c^) (ftSJSfiUM 

ntl^, &^$M£3 1 Sift^ff 3 1 e, 

[0 0 2 4] CPU3 0H mW.$:W<Dmm$:*lZ>*><D ^3 1 f HJMSn&lf^) ^HBft£n33£^T 

t> 3 1 M^nfc/D^7A&r>r-^i:s $>z>. tmmw3 5 {cfe^T&^n^ie^^nis^^ 

^srm, fint«yoy7A3 i b^frir *c sn, nfT$n^^<hT#a^^^n^rso gs 

£*«»U fi[|HlifiyP^7A3 1 C*mT-?Z>Z\ [0 0 2 9] ^I3 6lt Att^-P^ft tiffed 

T. lUIDiW) <h, <0«JMa&£ [0 0 3 0] y<tM^>3 7H ^ftilOO'S* 

^-r^tcom^^^o. seesaw i D^m^ wfe«ffii:bTjBmtt¥©«as#-^*Jt3e-r«fc«>Jcffi 

rw*K;£3nfcft£©#*> (f¥^Jcp^>Ttt^r 30 'mfe&ftfcomiz&mznz. o~~9<D&^tim$ii<z>& 

n&^sar (^ottta^j&WD [o o 3 1] «i^^>3 8«, &mmi otzmnzn 

^xznrcvtu - vtwwmm tfttix&nxm&teti tzmmizttTz&mm^&AJirzfz&iz&mzrLzx 

Z>. 2>X&Z>. £7t 4 W^>3 8lt ^KSStlfc 

[0 0 2 5] pC^U31tt, CPU30lCck^^ ^^O^-f > 3 7 tCDia^fc-feHCj: oT, & 

WJ^fctttoM^^tefe^USBTao, 5zE-r**ffl^»i»*«KI9:ttsn«ttSgjlftl*^>3 7 

O«*Wftlli*llPJfflnfc«60IBfiprn^7A3 1 a [0 0 3 2] RTC39H «rSH*?8*tt«& , rS ! b© 

ffifi«iaeirDy5A3 1 c9o^d^7^»«s 40 [0033] &\z. M*M3 2©»acotiTKW 

f&^mr^$ffie«*©*f ! i i *»w-r*fc«6©*fl i » [0034] 0 3ic^-rj:-9^, i{iM3 2ii 7 

^3 1 f\ #2 >\Ztt\sXWLfefsntz&fe<DftU* >ft4 0 4 §m[sH»4 1. fKM(sItt4 2, I Dtefflls! 

#*>k£»#me*3 1 gtg<DT-*m®&mu2n &4 6, ^shihiss4 7, R^mm^^iei»S4 saw 

[0 0 3 5] T>^4 Ott, te^jgfg^^^ff^o 

[0026] ®m*»figgB3 2w, w^ft^vni^icj: 50 m§mfflT$>o, smisJK4 1 £mm®m4 e t\zmfc 
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nttm^m^x. w®&4 2&.xfimft&mwi£® 

&4 4fCfcB*J-f£„ miE©S§4 2ta, SfglHlK4 1^«k 

oTJt«$nfcgmm^*ttauT. i D^m®^ 3 
mmm 1 2 *^-rss»»j«« (s*&a 1 d) sr«m*r 

-So *mftAH£lslflft4 4l;t. §fl[sj&&4 1 ^ckoTm 

m 1 2 &4>H®*jti*ft*Mrrs. 10 

[0 0 3 6] 1|ffllsU&4 5tt, CPU3 0cDt)^-C5im 

if^aso©fc«)©*ffiofByfiii©te, cpu3 o#*&4> 

H^ID<!:, «l|L»flEWjE|3|tt4 4CJ:'3T«3£*nfc 

[0 0 3 7] j£f§[el&4 6tt. 7fc<fcoT« 
WSnfcA^fe**BbT, 7>7^-4 o^auraiA-r 

So 

[0 0 3 8] &MHK4 5£AA#£fiElsI»4 8 tC 20 
«fcoT£jfc£n&i*AA#*£WUT, 2IA®»4 6K 

m^rs. &AA-*£&[att4 8ii. «awiHi»4 5©t> 

£T2IAA^*£J5fcU £WI§|gfr4 7fctti2rr*. 
[0 0 3 9] MAI 0«ffi«m«M^o*ffl 

<Z>#lfrS8*« OUT. Mra«m«£:ft-r«) itt 

>3 Srt^iJI&Sn^fc^T&D, «t©te<D«tefc'PV»T 

[0 0 4 0] 0 4 (a) £a£?*ttfMM*tttt. fttt 

04 (b) C$f«iBiA««llt UI«ftt«r#JtLT 
/hS!tLfc«/«©0tJft*LTVi«. 04 (a) IC^TW 

jRttsnr^s. 04 (b) t^-r«ffl»»sg*«T 
/hififitt sfc«e>fc82tt«ia3 5 (pjsgg(iBtg& 

#3 5 a) tfM^£nTt>ttVMtJ&&r&C£f>T£* 
[0 0 4 1] g=fc, 04 (a) (b) fc?K*r<J: 5 Id, m 
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MfttIM*I#*>3 7 a, #^>|*i«»^» (3 6) 
*m#:±ffifflJlC|8tt^nT^*- 04 (a) (b) 
T^Tte, 5^^> (mi#^>~fg5#^» j&t 

i©#^>s^«iWffi«3 1 gjzttw^ns (#^>is 

^^O^SOiCO^Ttt^TS (0 9, 010) ) o 
[0 0 4 2] 04 (b) fc^mtt, fgl#*>l::te 

[0 0 4 3] #^>rtSS^»tt. 3 6 

[0 0 4 4] *fflM%3c«®ffij£&£0ffimft; 

■rsfcaexc^g^ 3 6 zm^frmfctTz z. t ±>x^ 
z>&. z<nm&, >^m.^mz^x\^ mzft 

x, mmmiz#vT&#*>\ztti,TmK)^TP>nft?T 

[0 0 4 5] 0 6tt* 0 2 K^TS'X^AjgfiSKliS^ 
X, WyP^3 1a, ttBtiMfflA:/ni^A3 
1 b, &Bti?$B«JS:/n£ r ^A3 1 cWD^A 
CPU3 Oicd: i9^fT-r^dt{c:J:0^^$ti^)^ 

[0046] 0 6fc^rj: , 5tc, &wjmiotz, 

#055 0. ^M^5 2, fiHfM#g5 5 4, 
««tt««5 6. &®®S1tffi»iWg55 8, ^iS^im 
t#gB5 9. P#»tf§g&6 0, "ff$S^ffi^6 2, 

^tba56 4, ft^mae6 5, ^mm^mme 6. & 

fi^£tigE6 8, Sft6A1f^l&ittS56 9, fifllfSgU 
7 0, ^BA»PPJI»aS7 2. ffifBA»J£«8«S7 4, 
i^mS'J^7 6, «M^6iJI»ffi7 8, ^filt$8^ai^ 
*S#»7 9. ««2lttl«8 0, fi[SAIB^Iffi8B8 2. 
&Stf$EiHm^8 4, &Sttffi&ffilftK868 6. 

[0 0 4 7] ftftS#g;5 0tt, S%A1 2^^bTt^ 

5nsttfl««flfi'>xfA 1 8 tffimmmm®2 0) 

«fS6#^>3 8lCJ:*«^fcJ:-3TA*Sn*J&^»c^ 
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2 \z# LTitm^^-r ^ >t/z*-ri±Lmm mmm&ft 

[0 0 4 8] 0kft&m&S 2 ft, &#gttg&5 OtCcfc^ 

[oo49] &wmm&mi$ s 4 ft, m m$ 32c 

t, &mm m&mrn 5 6 ca^rr*. 10 
[oo5o] mnwMMs 6 ft, tiLmffi$m%ms 

tttettffi 5 6 tt. #3iji*Di&*§gB5 9, P#OTtf#l$6 0 

&m&5 siz&to-r*. fSLmmnmtms e«, &bb 
mtvx&m?*. 20 

[0 0 5 1] &e®MM*&M5 8 ft, &Bfimtett 

ass 6fc«toTfi:iB««©jaffi^»iW$n* 0 

m^O#^>^-f ^;i/#^>3 7Rtf«#g#*>3 8 
(#3£Ol*^t) , &£^ftt^ii*n*^>3 7 a 

[0 0 5 2] tt£3*JR&&5 9 ft. ^^P#^>3 
7WiW^>3 8 . $>£V>ft 30 

«SBil*D#^>3 7 al:*tt»l:<toTA^^n5 

[0 0 5 3] PWJSX#BS6 Oft, RTC3 9^e.©W 
[0 0 5 4] fif*SfrffiSB6 2 ft, &®jaflfte$B&iiaffi5 
S&6 4, ftfiff^mB56 5, %Hift*Bfettffi6 6. &BI? 

&to?z>mm&$i£ftT\,*z>. 40 

[0 0 5 5] #ik£fS]|£ttJgfl6 4 ft, ftg©^£*Btei!rt 
ffl5 5 8fcftttttt$n>t^fBfl»«fcS^T. -^CO^C 

s»m uxffiia«i8«nwa5 5 6 \zmm-rz. 

[0 0 5 6] &mWftt$6 5ft, &©|?fiJg&6 8(^ct^ 

x, tt®jaK««»tt»5 8^»tt$nfcs&©ttiafis 

50 
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[0 0 5 7] i&mffi®&to&6 6ft, «s0±fc&$*T.* 

[0 0 5 8] ei9cffigis 6 8 ft, QL^fmmmzmw 5 
s\z&&znfcmE<n$L&mm (i^no. 

7>T+<Dnw&-zm izm-J^xm&i&w m 

[0 0 5 9] £J&^fi£tttett& 69ft, J3 1 2 \Z 

m>x, sasjinDt^n^ncsflfesoffie cms 
ftsfcttffiw)^ mi&m<D%mnfj* 7>7-i-<D&mm. 

[0 0 6 0] fc*3, 1fl8*ttffi6 2ft-. K6Mf*gtei&M 

6 6&rxaittnfli««ftffi6 9 \ztem2tizmnm&0> 
it «©***tt*r s z\t\z£^ T«atsffj«mtf. 

MiflyXfAl 8^&5t»ric:^'bPifliT 

[0 0 6 1] &BJB£9£ffi7 Oft, teBMUMtelfc 
BBS 8JcttB««^»jtt$n*CtKJ:^T»k-r*^ 

BHEOTM7 Oft, &B@Mfffiteiirtg&5 8®$t$ 

8 omm&m&mzmfrzitz z\ t&xz*. 
[0062] &mfiimmw7 2 ft, ^mmmmm^ 
us 8\z&m2ntz&mmm<D5*>&mz&~DX-&& 
wm-rzhw* &&wmmzttm2nrcteMi%M<Dm 

[0 0 6 3] &Wmm!£®&7 4ft, ffi€T*fi*«0f3tffi 

*sfsi[fifli«*^-^r<5, «iE+o^*offiBffir«* 
m\ < «t -5 tB'j^-r*. ^ftm^^x-^EE^^: 

[0064] Hfi^uRittff 7 6ft. &2mtit&mj£m 

n'fcttfiflMR*, ttBfiff«2imSI5 84^ LTSiHl^ 1 
2 (WifiyXfAl8^T) Kj£ffib£:&, ft 
® JMfit$Bte*rtSB 5 8fc«HWSnfcffifi1»«S-l6UT 
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[0065] &®i&mm® 7 8 &mm i o iznm 

135 ll«M«#LA«. ffieHEti!ftfi»*A8&5 8 [£& 

[0 0 6 6] &m®nmmmi&&tt&7 »«i 

Sit 7 9 #ftBffi«»R££frr* 10 

[0 0 6 7] 1f$Bj£fflg&8 Ott, ftB®K1imte*ftg&5 

&tM8 2RtmBtt«2lffla58 4 0*^Rtt6nt 
[0 0 6 8] ftfitft^MffiSB 8 2 tt % 5 2 K 

8^&ifcgr£OTmK&»tfJu 20 

[0 0 6 9] &mmmmmu8 4\t. &mmm&m&8 
2 \z±-DTtomtsntzisLmm mommz&j&m 1 2 test 
ur, ffie««iii«?©fii«i:bT2iai-rs. 

[0 0 7 0] fi««*83immw8l5 8 6tt, $kfr&M&5 

«fflJi^«8 6#ttB««©&ffi£fT*f&^T**ff 1 fc 30 
UT, iiB««2lffi5*Sf*»7 9A^©ffiB«*fi* 

^aftsnfci^, ffiBfli«am*tti:UTm3£$nfc 
&&wz*n$<D&&&t>mz£.z>m&tf&z>o 

[0 0 7 1] ftHftftfl* 8 8 tt. &#&#JgB 5 2 fc&fa 

[0 0 7 2] WZ. ©Bit SfI->^fA 1 8 40 
O^TRWtfi. #2*lfiJg*gK:^tattBffi««3ffi->X 

[0073] muzTik-rxoiz. *&temm\z&ttz>QL 

IfflfixXfAHU CPU90. ^^U92, 
0f-^^-X9 6, iSdO.--; h 9 8 Oftih 0^UT 
T^^. 50 
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[0 0 7 4] CPU90I1 ISB£{fr©fH»£a35fc<0 

mm-ciz* frmffimv- trxyny^A9 2 b£»rr 
otc-DiiT^B^^m^-rs-y— exsiits. c 

PU9 0te, &B1f«iim:7n^A9 2c£»T"rs 

BMisi^^if$s^sgg2 oKSHrrafcsxaiM* 

fflWU WiIl^n^7A9 2 c £»TT<2>£<h 
tcioT, *mbfc<Mfl!«©BflESfc£fcLfcteB 

[0 0 7 5] ^^'J9 2«, CPU9 0CJ;^^^ 

lyxfA 1 8©a*w*:«iffi*iwwr*fc«e>o«ww>r 

^A9 2b*CfcL firMI(H7D^7A9 2c, & 

So 

[0 0 7 6] 9 2 fctt, ^EfrJ^ 1 0rt*S# 

«bfcffifi««&»«-r4fc«>©fi:BBai««»tt« 

ttB«««5B©*r*t-r*»»si oicKtsM 

[0 0 7 7] Sffilr-^^-X9 5H ttBf&«&& 

m znm-?z>tz#>\z®mnrL2>hw* §11^12 
i;o^T. s«s©i Dt-tn^n^sflssofiB 

[0078] »-^^9 6H *m±\z&t<n 

Btt. X«, ^H&£©fl[B*^-rffififil*llt, -ttUF 

Hgazyh9 8ll ISDN^ffllSI 

[0 0 7 9] £fiSB9 9ll ^B^a^A (Mffr 
□ ^7A92a. ttBIMh*— tfX^a^7A9 2 b 

m #E1ft3n<&3£BT*<&. !2tSSB9 9IC*3^TS 

t/ : e'j9 2±i:M$n. nfTsnsctTsa* 

[0 0 8 0] titM^i£B2 OO^riUct^TlB 



( 9 ) 
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-fiz^T&mznz. 

[0081] msiz*k?£?\z, *mmMmz&vz>m 

i^l§12 Ott, CPU 1 0 0, /^E'J 10 2, $m 
ggl04, g^gg 10 6. A#i£ffi 108, ilffa 
Z^MIO. RtfiftB^-^-X 1 1 2 ©&<&f££ 

[0 0 8 2] CPU10 0H 10 
OT, **rU 1 0 2 tcte&Sftfc^n^ARtfx-* 

MKMrni. ^mmnmmya^^A i o 2 b*^fr 
nctt. ©git ^s>-x^a 1 8 \zttTz>$%mm 

^yn^7Ai 0 2 c ^w^^ifaoT, mm 

[0 0 8 3] *^«J10 2ta, CPUlOOfciSR* 

7A102 a©te, lewczjeCT. ffiB1ff«5i«yny 
7A102b, i^a^7Al 0 2 cm<oyu^^A 

*j»tt$n«. /tu 1 0 2CH, <£Btt$B^g 
****rr«fca&ottmi«*irt«i 02 a. mm® 
■w#*>3 7 <hi^^>3 8 

&SMi ooftB^wfcfr&siRfcra:. teBfaSfifcttlm 
1 0 2 eK:K3t$nfcfT»rtS*i: 5 bJC^S-a-*Ct 

40 

[0 0 8 4] £1ft£Bl 0 411 §t^D^7A 0Mfl 
-JuVyK 10 2a, fififll«M^D^9A 1 0 2 
b, ^$7o^7A 1 0 2 c » (ftBtifffite 
^^1 0 2 dfc««*nftttlli«fl'>XfAl 8 
*S«[»LfciWW81 ooitBicwr«««w JWEB 

r^^u i o 2±i:K*tban, HfT^n-sniT^s 

^104 al^TSf-^^^^^^T^O, # 50 
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mmi 0T?ft*3ti*nj*a!E«flW3 5 airwrsf- 

[0 0 8 5] £tk3£B 106H &MIMIl0*w*fT& 

[0 0 8 6] A^Il 0 8H #SmoAA$frA: 
■5. 

[0 0 8 7]iea-yMl0tt, ISDN^>W 

i»5 8) ic*jft*tifcttBW«oi«K*A*ra 

[0 0 8 8] ite^-^-X 1 1 2 ti, 

&^©ttB*^-rfl:B««t» *n-?tiic»iS'r*ftBr 

[0 0 8 9] ^tC, *mfiJgffitC^tt*ffiB«««5R-> 
B2 0 tz^^THfrSnftttBflia^S^^T-A 18* 

M©ja««Be3W*)n*36« Ufy^s7) , 

[0 0 9 0] *0J»JM«K*^T#*>«1» 
fflI8fi2 0©CPU10 0H MJI10 (Wfl^Sfr 

$n^4ftft©*t i 3^6SiR"r«. *a^ttA*»Bi o 8 
x(ft>n*. tit, cpu 10 on Ati-zntzftm 

>©+©»3t©#^ >K*tLT«ID3 
*«©*£K:tt, Jgl r^«s5ij»j ©?t 

[0 0 9 1] M±<DftWlft®<D7<Jl£&feOftm&* & 

mm 10 (VffiiiM^w fcKttsnfc«i«i©w 
m4RzfmsizK-rm-m&mt%3i®Tte. wmmtotf* 
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#*>3 &<D&fc<D#*><DtEL?>.&t>1*:\ZttlsTm7£& [0 0 9 7] &jStjf*BJ£#ja& 5 6 te. {£M$BI&mG5 

[0 0 9 2] i^ytsiCPUlOOH A^3^ m#^£<0;&£5E3E#S1f LT^LTl^. 

nfetf^BErtg^tU 1 0 2CD#^>|8:£te^m [0 0 9 8] teMf$SteM5 6 fct, T'£>i3:/£2nfc- 

^10 2ell«it§ Uf7yS5) o £7c, CP ^P#P B W^i§Lfc^ Ufy/Al) . &Sfr>tt£fiE& 

u i o o &1M i o cat lt* ^ >s2^rt«*a» BflmosiM i d t&tzzmmm i d**, &b{3$br 

£ UxyyS6) o 1*$2£I3!£B2 0l±. & 2) . WiLfcgifc^ I D fcB#&g£ST««£&B 

HlifIyXfAl8, *Hftj|fll6, PHSgl4, ®@W^t&i^gP5 8lC*SjW-rS Ufy7A3) . £ 

RtfgifeBl 2$^tt, ^©^1 Old&fcrrSJcSIC 10 ^c, eSWM5 6(t P^JEtf#gB6 OKJcoTIS 

a.fc'SfcLTfc&li. fc/*U W10 (Wffl^Ibig [0 0 9 9] <£&K-5£l$ra©iKja. fl^CDSife^ 1 2 CD 

* >ft&&^mz&vf&ftmfo®<Dm.^u *>3 7 a ^n^o^^ >oa^^^«?n 

5»-&jctt, tf*>fsimto&<Dmm&mi&-rz>zL£>b-c ttm&iz*> ut-^ao) , {sett mfemm 5 6 

[0093] 01 ottt. «ffl^»sa*«jcK^snfc #^>*^^^>ttffit*r^*tTffiBBffli«««iW 

^>K3£rt*o— w*^UTii*. a 1 ofc^twr [0100] wio (Wffl^^^tK) £ 

itHHtej . » 3 rf^H^Tj . W.4XZ>\Z WSmi #»D3T&nT^*ttS8fflfl#*>3 7 a© 

SSB2 oo/tu 1 0 2+©#*>»5£ttffl««i 0 

2e, 0 (IHl&lMlf^tt) co^^'J3 1^ [0 10 1] fc;fc, tf* > 2 nfrf% 

3j5^>IS!3£»iW«*3 1 glCttilfiSns. ©flM§£frfrfc^J:'5K:'bT€f*. £©#£\ ttfiftigl 

[0 0 9 4] &tC, ^ift^l 0fc*Jtt«ftfP^t?^TK #*>3 7 a&*\,*\Z®fe<D#*>(Df!B.Zh&t>l£&WZ 

grr*. sr, mbwmmmko^t. sues nfcRictt. f0^^>^i$-^bT^f cats 

fi[B««©»iW©*frtbT. fr»rt«*<»JOaT&n 30 3) , — ^ c7) ^ , ft« I D 

fcttii^>3 7a («H#Ib*8*8S©*8^) &3 Lfc^lC, 21c:T«lfi*tifcfl[B««i:*tc-«r»iWU 

^) tfiwztittn&* w«j6*nTir»*— wn30*« [0102] 01 3 ten, saw 1 D^B^nxom 

©SiI12(0MX'J7 » ^CiAUc^ ' l:, »ftJ9l 0««Saj|lOMiy7tStf!S2Ol 

*<D&mT&&^zz&mmm&&MTz>&mm mx.v7\z&m?z>x.*)Tftiz&&?z>m&. tn^en 

feZtlT^ZhOtTZo 2C9lJiiID (ID.l, ID 2) 

[0095] &BBflii»m»as5 8tcu. n^^s, *n«i©»«»£©n©B 

WfcttHl 2\Ztk?J:o\Z. (a) IttJilD, (b) #&g£$J5£U ^*l^tl©B#&& (3*& 1 . &g 

n&®m* (o »«p$*j*^-r««3&«^f*WT*iW 40 2) z&mrzz.t&'vzz. 

^ns^com, fTi&rt«*«*jo^T&n>ttt [01 03] ttoT, Hi4i»rj:'5c. ^ 

^il*fltf*>3 7 a &£Wi4*j£©#^ >©*&*-&£>-& ffli^ 1 O^MLT, ftlfni^^lill 2 ©jim 

#^>«i8ofli«*t, (a) sjft^iD, (b) mftft *n?n<D&m^<om%2nizm)&ffiiT>&.zfimft&m 

s e (ia i 4 tc^-feyTkL — swFnaso«jW©*&fToT 

[0 0 9 6] &Bffi*RBrf§%5 4 tt, #1M12^6 . 

W^T^^Wl 2{;@t^)I^ I D^: [0 10 4] ^fcf, 014 (1) 1 

ffi»r*t, I Di:^l3, gi«l 2 £C0P*H ^^t^ftT^^^, ^lCOSlfe^ID TAJ «h, #J 

©«*9fiflE©««*^-r*. 50 A«ffi*3ftK f2j (DmU&ttfoWlTteMTZ. 
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[0105] 014 ( 2 ) ©&fiTtt, 1 , 

2iz&mTz>x*0T\z&W}mi o frib* mi 
2 \z^T£o\z, ^n^tHbmmzttfo-rzmmm i d 

<hm#3£& rsj , ^2©s^id tbj <tm^ 

[0 10 6] Sfc, 014 (3) OftST*^ £ttl, 

^t^i^iiiD taj tmft&m ru ; <g 

i&2<Dmi&m\D TBJ T3j , ®«3©I 

ttsiD rcj tm^sas r i j "tn-^na* 

[0107] &*5, 01 3 , 014 T?ttS£^*fBf¥tcr 
Sfcfc, 2^li3«)SiAAl 2#R**&n/ttt«*« 
CUTKWUT^^ MMl 0£>{ft@ (Mftfift) 

EU:©a«U3 1 2 KOTfcffiBIMU SfSKtt3-7 
OXttAl 2". ££K#£b<ti3£U:<&g:lfeJil 2© 20 
^Ttt^SUoaft^lflrs^oMoXMi 2 
■T«ttBfllf*ft*lftT*!:t3Wi*b^. fc:EU fit© 

JMl 2£#r*ftBW«©*T*^Tfc&V>. 

[0 10 8] Z\<D±5lzVT. 0fflMMlttflM5 6H:. 
&MJ31 0©£fc(MfcJfci;fcffifl«« ( (a) £J&J3 

ID, (b) B^Bft. (O 

j^WSnfelKfctt. #^>*B©flMRt>ltB*«lt#l6 30 

[0109] ttBBSfiimMtf 5 s izftmr * 
fammmtLT, 01 2^^-ri^tc s^id, b 

(e) &0f. (f) ftftfiftoflM*. itiM6 2 
l^oTl^W^tilLTMrS^t^S (01 

1 . . 

[0110] (a) mftjj&Kommt* &wjJj 

|rIJWJ«6 4K:J:-3T. ttBBffiflia»iW«5 8IC5fefC 

»ttsnfcB»©ttBti!fat3S^^T, 40 

Atf. (c) jS^jO^kl^ot. (b) B^&g 

**&<fr^Tl>* (a) mMmiDtf&&-?z>&&iz 
\t* Jtommmi D&m?mmmi 2<Djjfa\z&®iLT 

[01113 (f) ft£££<z>flmt*. ft®2?m 
m&wim e 9 \zttmznft&Mmm n mmmv&m 50 



) ftffl 2000-106688 
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[0 112] (e) ft3f©fi|«itt, &SI?mgtf6 

OfiBffi«tCSt^»T*m*nfc3S«EfiriB 

So 

[0 113] fc*5, 1t^m^6 2te, WLfc^gT 
ttfc<. tfififSyXfAi 8 £&»TttBflmi;: 

f^M^s 2ot et^ii^-rs -i^ct^ xm^r a 

[0 1 14] 01 ^ir — hSrJHt^fctB 

TV>**n il5i:^T7n-ft-hOct^(i 4 
te#!g&5 2C*&iW$nfc(iBff«*&^^tC^oT^[B 

[0115] 016 fCte, 5 2 lC»itt$ns 

faBBffiftJW^fr^^frW^rt^ft^UTViS. ^c7){i 

fc«fc*B#4fc3B£B2 0^63MSft*^H. **w± 
^<t^>3 7&tfflg^#*>3 8fc«fc*»«sK:.k 

5 ns c t ted: 0 ^<s6i8:££ ns O t"T So 

[0 116] 01 6K7KT<fc?£, fiCBlS^*&^#t 
LTH (fl[fi««S**«*-3fc«FOffiBfll«**itt'r4 
dt^^T r^ftB«J . #J*-tf01 1 UfyrA 
0, Al, A 2) ©&frlcKSLfc£T©«^fctefi« 

011 Uf-^AO, Al. A2) ©ftffCRSlfc 

0f»«i»»{tB (^^) T?m^^nfc$EH wx\* 
&m*m'ttft<»2&\z&z>%mm'fo raj^i 

1 (Xf'^AO, Al, A 2) <D&mz&%Lfz®£ 

\z&mmn*tomT&z£&ni-r rxgr^Hj . rase 
tz®&\z<Dfr&mmmzteto-Tz>zt$:*r r^^>^ 
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[0 117] &frfemt&5 2tCfi. ffijfiLfclfiSft©^ 

[0118] ©Sit fttefflgg 5 6 tt, 521; 
[0 119] mXVSi. rxU7«SHJ ©fcffOWJfcT 

[0 1 2 03 fc*5* SI 5tC^i-7D-^^— Mi, 61 

1) flfiOftlS Ufy^B2-B4) 20 

[oi2i] wz. &mmi o^sm:mm«jKffi$« 
^sit^m^s^o^r, si ytc^-r^D-^v 

[0122] iTraiC^^ 5 UT^Si^ 1 0 0>{£g®S1f 
2lcMtiB^-&^@1f^m^#tUT«, 016IC^ 

n^>) , ^8e>m^snfc4#3£©#^>ttfig©A**«*o 

[0 12 3] £fr3frfi»5 Ott, KHJAttsusfttfS 
mznzt (xf77ci) . 01 6('^-r«fc^i3, m 

2) . #«1t*R2!ffl&fM4. Wifibfcidl^ ffift©* 
<5>^tCJ:*«fR«lSM2 0*5H*l3n*J&^, 40 

[0 12 4] ffiB««2lffim^aS8 6tt, &#&*OT5 
2fcR3eStlfctt«flMiattl*fl ! K:*i;T, ftB®Mtt 

[0125] -r&fr-^ waj&jtoft^R^^nT^* 
ut7^c3) . ammmmi^^us 6 is. 
m^mm8s\zx-DXf^m<omm^m^^ mm* 50 
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^©^tas^-rs Uf^c8, C9) . 
[0126] #^>«fli^jittsnfc«'&, &b 

SlT^mttt (Xry^Cl 0) , tf$gi^ai^8 
0K*fUTffiB««©2lffiS:*&^-rs Uf7^C8, 
C9) . 

[0 12 7] ffifi««i2imS*S#»7 9^S& 

B1ffa^*§tt#tt^Ct^5i*D$tife«^ Uf7 
yC6) , &@1ff8^ffiJi^^8 6t2, ^W5 2 

Mix raiffig^Npj ^R^^tiTt^^'&tc u 

£f£S*T* Ut7^C8, C9) o 

[0128] -ys. ««&m«8 ora:. mttftmsktofe 

^W8 6j&>&fiffl&#©£tfJjW&^$n*£. ttBtim 
«fta»8 2C«t-3TfiB«aifll«»iWfil5 5 8t5^^#{C 

[0 12 9] iSfi1»«jiiaS*SWBI5 7 9 1^ 

mmizm^nx^ftm^\z\t. 5 oiz& 

[0130] unmnmmm8 2\*. ik^mms 2\z 
®7£znit&mm&t&m&mz'ft^x&mmm*mmi, 
x. wiM8 4i:w^» 0 ^mmmtm^s 
4tt, i&fi«»«ia»8 2tc^-3T«itfi$nfcfi[fi«« 

^-SLT, &Btt4glII& (5) (BIW iUTS 
[0 13 1] CtDi^CbT. &Btt&fett&tt£R£ 

siz&Mzntt&wffim&j&mz&zzti&xzzo 2 
[0132] &\z. tiLwmmmw&mws s^iEte^a 

[0 13 3] ilJi^b)t<k^tZ. &ffl««»tt«l3ffitJ:-p 
T^Ki^ 1 0 OttBJBflf tt&fettffi 5 8 fcttffiffitit«£ 

[0 13 4] £-f, 5 Ott, 
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&#te*rtg55 2IC^5rr* (Xf7^D2) . 
[0 13 5] fi«*frtt. ttSO^-f5>^l:«t«ia 

co i 3 6] Bijft&tttt, tsiifi^7 okrw-s 

$Bffi&g|$7 4, HB£UMRM7 6. ftMftmS7. 10 

8®^£fflb>sft>&j*?!tt?&&. ran**— 

[0137] &i®sM7 ott, ^ee^it^jW 
#^«&R£anw*j^tt«T£fco&»& cxr-* 

^D3) , ftfMMft»5 2K:«3ean3fc9JHi*fr*«»J 

tt«-T« (Xf7 7D5) . 20 

[0138] fitfiffif«Bij»fiS7 2 3&*e»*nfc*^ at 

ftBtt«H'Jlfc» 7 2 tt. H 1 2 fc3R-r»*!lP*«l (c) tf> 

[0 13 9] ft®1?f$6J£$ggB7 4jWE»*nfc*£. ffi 
tHt*Bffifigg&7 4tt, ft|II1Mlttflffi5 8 KH&fflS 

-^musu «^t«gij7T-r^i:UTffiejaisfiiiR»tt 30 

»5 8fc»ttLT, 4MM1*MftlAff5 8C34UM 

[0140] ^©x-^ffifi&^nfc^-^tt, fgft&m 

iyXfAl 8 ffl«»f W Lfc±TfflSr 5 J: 3 K 

[0 14 1] -«2lttJB'Jl^ai5 7 6#f£»3nfc«£. - 
ite^l 2lCi£ffl£-ti- Ut7^D8) , 2£ffi#5S7Lfc 
0) . 

[0 1 4 23 CG>»^ *fl=»ttfi|5 5 2fct9!3£Snfcffi 



(13) #^2 0 0 0- 1 0 6 6 8 8 
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[0143] »ttfi$»jiftffi7 8^jsn$n&«^ & 

JW«#8«Jl^ffl5 7 8tt, ^Ml OC:8B1&£R3 5« 

as 8fc«nw$nr^*fi:iaffif«*-fl5LTi2tg^iS3 

SfcttttL Uf^D12) . ttRRflltifffi 

»«as 8t*«ft*nT^fcffi««r*ft--«UTBfli»-r 

* Ufy^D 1 3) o 

[0144] tem&mmm7 stfim-stittiz. 



4, -mmmwm&7 6) ©w^^sis^'bajt 

[0 14 5] ClcD«t^tCbT, 8 

Mr«c^«tT««. mz. &wmmj£mm7 4, 

%ffiHUI»ffi7 6. #tt«#»JI$8R7 8fc«fcntf, 5teKHfc 

sjuffi*»ftM5 8tc^$nfc&mfi^^^ifctc-r 
[0146] ttawaflpa^x^A 1 8 \z&wz> 

[0 14 7] <S*S$&S£e©2 O«fc0ft£4K&Sffi 

$gg# (1) ^fe^^J©^ Ur^El) . <£®tif$8 
fI->7fA18tt, CPU 9 (XOiHfflKB'bi:, 51(8.3. 
r 7 h9 8^S>PHS*8l 4II^LT|4fiSi^ 

(2) ^inm-rs Uf7^E2) o tsi^i^ 

[0 14 8] ffig^fB®^ (2) K#LTti:B1*«lel«r 
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RETRIEVAL SYSTEM AND MOBILE TERMINAL UNIT 

(57) [Abstract] 

[Object] To easily acquire the history of the position 
information on a mobile terminal unit without increasing 
any communication cost. 

[Solving Means] The mobile terminal unit for 
implementing the communication through a base station 12 in 
a communication area corresponding to each of a plurality 
of base stations comprises a position information 
acquisition unit 54 for acquiring the position information 
of the present position, a position history information 
storage unit 58 for storing the position information, a 
position information storage unit storage unit 56 for 
successively storing the position information acquired by 
the position information acquisition unit 54 in the 
position history information storage unit 58 in the time 
series manner as the history, and a position information 
transmission instruction unit 80 for collectively 
transmitting a plurality of position information stored in 
the position history information storage unit 58. 
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[Claims] 

[Claim 1] A mobile terminal unit implementing the 
communication in a communication area corresponding to each 
of a plurality of base stations via said base stations 
comprising: a position information acquiring means for 
acquiring the position information indicating the present 
position; a position history information storing means for 
storing the position information; a position information 
storing means for storing the position information acquired 
by said position information acquiring means successively 
in the time series as the history in said position history 
information storing means; and an information transmitting 
means for collectively transmitting a plurality of position 
information stored in said position history information 
storing means. 

[Claim 2] A mobile terminal unit according to Claim 1, - 
wherein the position information acquired by said position 
information acquiring means comprises the discrimination 
information specifying a communicable base station at the 
present position and the intensity of the electric field 
between said base station and said mobile station. 

[Claim 3] A mobile terminal unit according to Claim 2, 
wherein said position information acquiring means acquires 
the position information on each base station if a 
plurality of communicable base stations are available at 
the present position. 

[Claim 4] A mobile terminal unit according to any one of 
Claims 1 to 3, wherein said position information storing 
means adds the information on the storage time to said 



position information, and stores it in said position 
history information storing means. 

[Claim 5] A mobile terminal unit according to Claim 1, 
further comprising a moving direction calculating means for 
calculating a possibly moving direction based on the 
history of the position information stored in said position 
history information storing means, wherein said position 
information storing means stores the information indicating 
the moving direction calculated by said moving direction 
calculating means in a position history information storing 
means together with said position information. 
[Claim 6] A mobile terminal unit according to Claim 1, 
further comprising a position calculating means for 
calculating the latitude and the longitude of the present 
position based on the history of the position information 
stored in said position history information storing means, 
wherein said position information storing means stores the 
information on the latitude and the longitude of the 
present position calculated by said position calculating 
means in a position history information storing means 
together with said position information. 

[Claim 7] A mobile terminal unit according to Claim 1, 
further comprising: a map information storing means with 
the position on the map and the information on the address 
are stored in a corresponding manner to each other; and an 
address calculating means for calculating the address of 
the present position based on the present position 
calculated by said position calculating means and the 
information stored by said map information storing means, 



wherein said position information storing means stores the 
information on the address of the present position 
calculated by said address calculating means in a position 
history information storing means together with said 
position information. 

[Claim 8] A mobile terminal unit according to Claim 1, 
wherein said position information storing means stores the 
position information acquired by said position information 
acquiring means in a position history information storing 
means at preset predetermined intervals. 

[Claim 9] A mobile terminal unit according to Claim 1, 
wherein said position information storing means stores the 
position information acquired by said position information 
acquiring means in a position history information storing 
means when the position information on other communication 
areas is acquired by said position information acquiring 
means . 

[Claim 10] A mobile terminal unit according to Claim 1, 
further comprising: a condition receiving means for 
receiving position information storage conditions when 
storing the position information by said position 
information storing means; and a condition storing means 
for storing the position information storage conditions 
received by said condition receiving means, wherein said 
position information storing means stores the position 
information acquired by said position information acquiring 
means in said position history information storing means 
according to the position information storage conditions 
stored in said condition storing means. 



[Claim 11] A mobile terminal unit according to Claim 1, 
further comprising: a condition receiving means for 
receiving the position information extraction condition 
when extracting the position information transmitted from 
said information transmitting means; and a condition 
storing means for storing the position information 
extraction condition received by said condition receiving 
means, said information transmitting means comprising: 
position information extracting means for extracting the 
position information applicable to the history of the 
position information stored in said position history 
information storing means according to the position 
information extraction condition stored in said condition 
storing means; and a position information transmitting 
means for collectively transmitting the position 
information extracted by said position information 
extracting means. 

[Claim 12] A mobile terminal unit according to Claim 1, 
further comprising: a position information transmission 
request receiving means for inputting the position 
information request for the transmission of said position 
information from the outside; and a position information 
transmission instructing means for instructing the 
transmission of the position information to said 
information transmitting means when the position 
information request is inputted by said position 
information transmission request receiving means, wherein 
said information transmitting means collectively transmits 
the position information when instructed by said position 



7 

information transmission instructing means. 
[Claim 13] A mobile terminal unit according to Claim 1, 
wherein said information transmitting means collectively 
transmits the position information stored in said position 
history information storing means in preset predetermined 
intervals . 

[Claim 14] A mobile terminal unit according to Claim 1, 
further comprising a position information deleting means 
which monitors the empty space of said position history 
information storing means and deletes a part of the 
position information stored in said position history 
information storing means according to the condition when 
the empty space is below a predetermined value. 
[Claim 15] A mobile terminal unit according to Claim 1, 
further comprising a position information compressing means 
which monitors the empty space of said position history- 
information storing means and compresses the position 
information stored in said position history information 
storing means to reduce the amount of the information when 
the empty space is below a predetermined value. 
[Claim 16] A mobile terminal unit according to Claim 1, 
further comprising a collective transmitting and deleting 
means which monitors the empty space of said position 
history information storing means and collectively 
transmits the position information stored in said position 
history information storing means when the empty space is 
below a predetermined value, and collectively deletes the 
position information. 

[Claim 17] A mobile terminal unit according to Claim 1, 
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further comprising a storing, saving and deleting means 
which monitors the empty space of said position history 
information storing means, collectively transmits the 
position information stored in said position history 
information storing means when the empty space is below a 
predetermined value, and collectively deletes the position 
information . 

[Claim 18] A mobile terminal unit according to Claim 1, 
further comprising: a situation- and state inputting means 
for inputting the situation and state information with a 
predetermined situation assigned thereto in advance; and a 
situation and state information storing means for 
successively storing the situation and state information 
inputted by said situation and state inputting means in a 
corresponding manner to the position information stored in 
said position history information storing means, wherein 
said information transmitting means collectively transmits 
the situation and state information stored by said 
situation and state information storing means together with 
the position information. 

[Claim 19] A position information retrieval system 
comprising: a plurality of base stations implementing the 
communication within a communication area, respectively; a 
mobile terminal unit which implements the communication in 
the communication area by said base stations, acquires the 
position information indicating the present position and 
successively stores the acquired position information in 
the time series as the history, and collectively transmits 
the stored position information according to the 
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predetermined condition; a position information management 
system which acquires the history of the position 
information collectively transmitted by said mobile station, 
and executes the operation on the position of said mobile 
station based on said position information; and an 
information processing unit which acquires the result 
obtained by the operation by said position information 
management system, and implements the display on the 
position of said mobile station. 

[Claim 20] A position information retrieval system 
according to Claim 19, wherein said mobile station 
successively stores the situation and state information 
with the predetermined situation assigned thereto in 
advance together with the position information, and 
transmits the information together with the position 
information, and wherein said information processing unit 
acquires the situation and state information transmitted 
from said mobile station via said position information 
management system, and implements the display on the 
predetermined situation of said mobile station. . 

[Detailed Description of the Invention] 

[0001] 

[Technical Field of the Invention] The present invention 
relates to a position information retrieval system for 
checking the position of a mobile terminal unit from a 
remote place, and the mobile terminal unit used in the 
system. 

[0002] 

[Description of the Related Arts] In recent years, the 
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position information retrieval system has been devised not 
only for the regular sound communication but also the 
retrieval of the position of the terminal unit by utilizing 
the small zone system at the request of an information 
processing unit at a remote place by the maintenance of the 
radio communication infrastructure of the PHS (Personal 
Handyphone System) . 

[0003] This means that the output of the PHS terminal unit 
is about 10 mW, the output of a base station is about 20 mW, 
the communicable distance between the base station and the 
mobile terminal unit is within about 100 m, and since it is 
recognized that each terminal unit is present in a 
communication area (zone) of which base station, it can be 
specified that the PHS system is present in the zone, i.e., 
within 100 m from a place of installation of the base 
station (the place of installation is known) . 
[0004] The position information retrieval system utilizing 
a conventional small zone acquires the desired position 
information, i.e., the position of the base station at 
which the terminal unit to be retrieved is present in a 
following way. Firstly, when the position information 
retrieval is requested from the information processing unit, 
the PHS number of the objective mobile terminal unit is 
automatically dialed at a center station. Then, the phone 
line is connected to the objective mobile terminal unit via 
the base station having the mobile terminal unit in a cell 
thereof through a switching center. 

[0005] When the line is connected between the center 
station and the mobile terminal unit, a code of the base 



station with the line connected thereto (the base station 
ID) is recognized, and stored in the database of the center 
station. Since the recognition of the base station and the 
storage of the base station code are implemented in an 
instant, the line between the center station and the mobile 
terminal unit can be disconnected immediately. 
[0006] The position information of the base station stored 
in this database is expressed by the code of the base 
station or the latitude or the longitude of the base 
station, and transmitted to the information processing unit 
requesting the position information retrieval. 
[0007] 

[Problems to be Solved by the Invention] As described 
above, the conventional position information retrieval 
system, can retrieve the position of the mobile terminal 
unit at the request of the information processing unit at a 
remote place. 

[0008] However, in the conventional system, the position 
information of the base station in the zone in which the 
mobile terminal unit is present is acquired by connecting 
the line to the mobile terminal unit to be retrieved every 
time at the request for the position retrieval from the 
information processing unit, and the cost for the line 
connection is incurred as the line is connected. 
[0009] In addition, when the position information 
retrieval is requested, the line is connected, and the 
present position of the mobile terminal unit is only 
acquired. Thus, in order to acquire the change of the 
movement of the mobile terminal unit, i.e., the history of 
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the position information, a request for acquiring the 
position information must be requested repeatedly, and the 
cost for the line connection is incurred every time, and 
the communication cost is increased thereby. 
[0010] Further, the conventional position information 
retrieval system acquires only the present position of the 
mobile terminal unit, and even if the present position can 
be grasped, the situation at the place cannot be grasped. 
Thus, in the conventional system, the situation can only be 
imagined based on the present position. 

[0011] The present invention has been made in light of the 
above circumstances, and the object of the present 
invention is, therefore, to provide a position information 
retrieval system and a mobile terminal unit which can 
easily acquire the history of the position information of 
the mobile terminal unit without increasing the 
communication cost. 

[0012] Another object of the present invention is to 
provide a position information retrieval system and a 
mobile terminal unit which can easily acquire the history 
including the information indicating the situation of the 
mobile terminal unit together with the position information 
of the mobile terminal unit without increasing the 
communication cost. 
[0013] 

[Means for Solving the Problems] The mobile terminal unit 
of the present invention implementing the communication in 
a communication area corresponding to each of a plurality 
of base stations via the base stations comprises a position 



information acquiring means for acquiring the position 
information indicating the present position, a position 
history information storing means for storing the position 
information, a position information storing means for 
storing the position information acquired by the position 
information acquiring means successively in time series as 
the history in the position history information storing 
means, and an information transmitting means for 
collectively transmitting a plurality of position 
information stored in the position history information 
storing means. 
[0014] 

[Embodiments] The embodiment of the present invention will 
be described below with reference to the attached drawings. 
Fig. 1 is a block diagram showing the system configuration 
of a position information retrieval system according to 'the 
present embodiment. 

[0015] As shown in Fig. 1, the position information 
retrieval system according to the present embodiment 
comprises a mobile station 10, a base station 12, a PHS 
network 14, a public network 16, a position information 
management system 18, and an information processing unit 20. 
The present embodiment utilizes a small zone system radio 
communication system using the PHS (Personal Handyphone 
System) . 

[0016] The mobile station 10 (PHS terminal) implements the 
radio communication to/from the base station 12, and has 
the functions of storing the position information 
indicating from which base station 12 the presently located 



communication area (zone) is acquired according to the 
elapse of time, the movement or the operation of a 
predetermined button as the history, extracting the 
position information following the designated condition 
according to the position information request (4) including 
the condition designation to the position information from 
the base station, and transmitting the position information 
collectively as the position information reply (5) . The 
mobile station 10 can output the history of the stored 
position information by the direct connection to the 
information processing unit 20 without via the base station 
12 or either network. 

[0017] The base station 12 implements the radio 
communication to/from the mobile station 10, sets the 
identification information (the base station ID) specifying 
a base station specific thereto, and constantly transmits 
the signal notifying the base station ID (the fundamental 
configuration of PHS) . The base station 12 transmits the 
position information request (4) to the objective mobile 
station 10 for retrieval of the position information when 
the position information request (3) is received via the 
PHS network 14, and transmits the position information 
reply (6) to the PHS network 14 when the position 
information reply (5) according to the position information 
request (4) is received. 

[0018] The PHS network 14 integrates the plurality of base 
stations 12, and transmits the position information request 
(3) to the base station 12 with the objective mobile 
station 10 for the retrieval of the position information 
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present in the communication area thereof when the position 
information request (2) from the position information 
management system 18 is received via the public network 16, 
and transmits the position information reply (7) to the 
position information management system 18 via the public 
network 16 when the position information reply (6) 
according to this position information request (3) is 
received . 

[0019] The public network 16 is a communication path for 
connecting the PHS network 14 to the position information 
management system 18, and includes an ISDN network. 
[0020] The position information management system 18 is a 
system for providing services of implementing the position 
retrieval of the mobile station 10, and transmits the 
position information request (2) to the mobile station 10 
to be retrieved when the terminal unit position information 
request (1) requesting for the acquisition of the position 
information on the predetermined mobile station 10 from the 
information processing unit 20, and implements the 
operation on the position (the latitude and the longitude) 
of the mobile station 10, the address and the position of 
the moving path, etc. based on the history of the position 
information included in the position information reply (7) 
when the position information reply (7) according to the 
position information request (2) is received, and transmits 
the result to the information processing unit 20 as the 
terminal unit position information reply (8) . 
[0021] The information processing unit 20 receives the 
provision of the position information retrieval services 



provided by the position information management system 18 
comprising a personal computer or the like, and has 
functions of transmitting the terminal unit position 
information request (1) for requesting the position 
information to the predetermined mobile station 10 to the 
position information management system 18 via the ISDN or 
the Internet, receiving the terminal unit position 
information reply (8) according to this terminal unit 
position information request (1), and displaying the 
position of the mobile station 10 based on the position 
information included in this terminal unit position 
information reply (8) (for example, the display of the 
position, the path, etc. on the map, a list display of the 
history of the position information, etc.). 

[0022] Next, the configuration of the mobile station 10 is 
described. Fig. 2 is a block diagram showing the system 
configuration of the mobile station 10 according to the 
present embodiment. The mobile station 10 according to the 
present embodiment can be realized as a computer which 
reads a program recorded in a recording medium with the 
operation thereof controlled by this program, a portable 
information appliance having the radio communication 
function by the PHS and referred to as a so-called PDA 

(Personal Digital Assistant) , a PHS terminal enabling the 
general sound communication, or a dedicated mobile terminal 
unit for the position information retrieval with the 
function for the sound communication omitted therefrom. 
The configuration of the dedicated mobile terminal unit for 
the position information retrieval will be described below 



with reference to Figs. 6 and 7. 

[0023] As shown in Fig. 2, the mobile station 10 according 
to the present embodiment comprises a CPU 30, a memory 31, 
a communication function unit 32, a speaker/microphone 33, 
a storage unit 35, a display device 36, a dial button 37, a 
function button 38, and a real time clock (RTC) 39. 

[0024] The CPU 30 controls the entire system, and realizes 
various functions by the execution based on the program and 
the data stored in the memory 31. In the present 
embodiment, the function of acquiring the position 
information and storing and saving the position information 
as the history is realized by executing a position 
information communication program 31b to receive the 
position information request from the base station 12, and 
controlling the communication for transmitting the position 
information reply to the position information request and 
executing a position information management program 31c. 
The position information management program 31c realizes 
the position information storage function, the position 
information transmission function, and the position 
information capacity management (deletion) function. In 
the present embodiment, the position information comprises 
the discrimination information for specifying the base 
station (hereinafter, referred to as the ''base station ID") 
and the information showing the intensity of the electric 
field from the base station, and further includes the 
information on the time of storage indicating the time when 
the information on the base station ID and the intensity of 
the electric field is stored, and the information on the 
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operating condition for the preset predetermined button 
(described later in more detail), i.e., the button state 
indicating which button is depressed (the information on 
the situation and condition with a predetermined situation 
assigned in advance) . 

[0025] The memory 31 is a storage unit dedicated for the 
read-out or readable/writable by the CPU 30, and stores 
programs and data. In the present embodiment, the programs 
such as a position information communication program 31b 
and a position information management program 31c are 
stored as necessary in addition to a control program 31a to 
control the fundamental functions of the mobile station 10. 
In addition, the memory 31 ensures data areas such as a 
position history information storage area 31d for storing 
the position information, a present position information 
storage area 31e for storing the present position 
information, a condition storage area 31f for storing the 
condition of the position information for acquiring and 
transmitting the position information, and a button setting 
storage area 31g for storing the information indicating 
predetermined situations set to buttons, for example, the 
information indicating the content of actions. The 
information stored in each area will be described below in 
more detail. 

[0026] The communication function unit 32 implements the 
phone communication by wires or radio waves, and is 
realized by the PHS (Personal Handyphone System) as the 
radio communication, and can implement the data 
communication in addition to the communication by the 



general sound communication. The configuration for the 
radio communication by the PHS of the communication 
function unit 32 will be described below in more detail 
{Fig. 3) . 

[0027] The speaker /microphone 33 is used in implementing 
the general sound communication via the communication 
function unit 32, outputs the sound from a caller side by 
the speaker, and inputs the sound to be notified to the 
caller by the microphone. 

[0028] The storage unit 35 stores various programs {the 
control program 31a, the position information communication 
program 31b, the position information management program 
31c, etc.) and the data (the information stored in the 
position history information storage area 31d, the present 
position information storage area 31e, the condition 
storage area 31f, etc.) The programs recorded in the 
recording medium handled in the storage unit 35 are read 
out on the memory 31 as necessary, and executed to realize 
various functions. The storage unit can read/write the 
data from/in a portable storage medium 35a.. 
[0029] The display device 36 displays the inputted data 
and the outputted result, and a message, etc. related to 
the communication control, and comprises, for example, an 
LCD (liquid crystal display) . If the mobile station 10 is 
a portable information appliance, a tablet may be provided 
as the input device in an integrally laminated manner with 
a display surface of the display device 36. 

[0030] The dial button 37 includes buttons indicating the 
numerals from 0 to 9 and a plurality of symbols which are 
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used for designating the phone number of a communication 
counter as the fundamental function of the mobile station 
10, and in addition, used in implementing various settings 
for the functions provided in the mobile station 10. 
[0031] The function button 38 is used for inputting 
various instructions to the functions provided in the 
mobile station 10. The function button 38 is allowed to 
similarly function as a state notification button 37a 
provided on the below-described' dedicated mobile terminal 
unit by the combination with the preset predetermined dial 
button 37. 

[0032] The RTC 39 supplies the clock information, and is 
used for acquiring the information on the calendar time. 
[0033] Next, the communication function unit 32 will be 
described in more detail. Fig. 3 is a block diagram 
showing the detailed configuration of the communication ' 
function unit 32 shown in Fig. 2. In Fig. 3, circuits for 
the sound communication are omitted. 

[0034] As shown in Fig. 3, the communication function unit 
32 comprises an antenna 40, a reception circuit 41, a 
demodulation circuit 42, an ID detection circuit 43, an 
electric field intensity measurement circuit 44, a control 
circuit 45, a transmission circuit 46, a modulation circuit 
47, and a transmission signal generation circuit 48. 
[0035] The antenna 40 is used for transmitting/receiving 
the signal for the radio communication, and connected to 
the reception circuit 41 and the transmission circuit 46. 
The reception circuit 41 amplifies the signal received by 
the antenna 40, and outputs it to the demodulation circuit 



42 and the electric field intensity measurement circuit 44. 
The demodulation circuit 42 demodulates the received signal 
amplified by the reception circuit 41, and outputs it to 
the ID detection circuit 43. The ID detection circuit 43 
detects the identification information (the base station 
ID) for specifying the base station 12 included in the 
received signal based on the signal demodulated by the 
demodulation circuit 42. The electric field intensity 
measurement circuit 44 measures the intensity of the 
electric field between the circuit and the base station 12 
capable of receiving the signal based on the received 
signal which is amplified by the reception circuit. 41- 
[0036] The control circuit 45 realizes various functions 
by controlling the entire communication function unit 32 
under the control of the CPU 30, and controls the function 
for the sound communication in addition to the provision of 
the information indicating the base station ID detected by 
the ID detection circuit 43 and the intensity of the 
electric field measured by the electric field intensity 
measurement circuit 44 at the request of the CPU. 30. 
[0037] The transmission circuit 46 amplifies the signal 
demodulated by the modulation circuit 47 and transmits it 
through the antenna 40. 

[0038] The modulation circuit 47 modulates the 
transmission signal generated by the transmission signal 
generation circuit 48, and outputs it to the transmission 
circuit 46. The transmission signal generation circuit 48 
generates the transmission signal under the control of the 
control circuit 45, and outputs it to the modulation 
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circuit 47. 

[0039] Next, a description is made on the mobile station 
10 constituted for the mobile terminal unit dedicated for 
the position information retrieval (hereinafter, referred 
to as the "dedicated mobile terminal unit"). Fig. 4 shows 
a schematic configuration of the dedicated mobile terminal 
unit, and Fig. 5 is a block diagram showing the system 
configuration of the dedicated mobile terminal unit. In 
the configuration shown in the block diagram in Fig. 5, the 
components provided for implementing the general sound 
communication in the block diagram in Fig. 2, i.e., the 
speaker/microphone 33, the dial button 37, and the function 
button 38 are deleted, and other functions are operated 
similar to those in Fig. 2, and the detailed description 
thereof is omitted. However, the state notification button 
37a is provided on the dedicated mobile terminal unit. ' 
[0040] The dedicated mobile terminal unit shown in Fig. 
4 (a) is capable of accumulating the history of the position 
information of a relatively large capacity, and a battery 
operable for a long time (not shown in the figure) together 
with the storage unit 35 of a relatively large capacity is 
mounted on the dedicated mobile terminal unit shown in Fig. 
4(a). The antenna 40, etc. are stored in a box. In the 
dedicated mobile terminal unit shown in Fig. 4(b), the 
storage unit 35 (the portable storage unit 35a) can be 
omitted so as to reduce the size and the weight (in this 
case, the programs are provided in non-volatile memories) . 
[0041] As shown in Figs. 4(a), (b) , the dedicated mobile 
terminal unit includes the state notification button 37a 
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including a plurality of buttons for recording the history 
of the information indicating the situation of the content 
of action, etc. together with the position information, and 
a button content display unit (36) which are provided on an 
upper surface of the box. In an example shown in Figs. 
4 (a) , (b) , five buttons (a first button through a fifth 
button) are provided. The information indicating the 
predetermined situation in the information processing unit 
20 in advance, for example, the information indicating the 
content of action is assigned for each button of the state 
notification button 37a, and the set content thereof is 
stored in the button setting storage area 31g of the memory 
31 as the button setting content (the button setting 
content will be described below in more detail (Figs. 9 and 
10) ) . 

[0042] In the example shown in Fig. 4(b), the contents 'of 
action of the "arrival at site", "start of work", 
"completion of work", "departure from site", and 
"emergency" are assigned to the first, second, third, 
fourth and fifth buttons, respectively. 

[0043] The button content indication unit indicates the 
character string indicating the content of action based on 
the information stored in the button setting storage area 
31g by, for example, the display device 36, and the 
character string of the "arrival at site" corresponding to 
the first button is indicated. The button to be operated 
in starting the work can be easily determined thereby. 
[0044] The display device 36 can be omitted in order to 
simplify the configuration of the dedicated mobile terminal 



unit, and in this case, the content of action assigned to 
each button can be indicated to users by sticking a seal or 
the like with the content of action printed thereon in the 
button content indication unit. 

[0045] Fig. 6 is a block diagram showing the configuration 
of the functions which can be realized by executing by the 
CPU 30 the programs such as the control program 31a, the 
position information communication program 31b, and the 
position information management program 31c in the system 
configuration shown in Fig. 2. 

[0046] As shown in Fig. 6, the mobile station 10 realizes 
the functions of a condition reception unit 50, a condition 
storage unit 52, a position information acquisition unit 54, 
a position information storage unit 56, a position history 
information storage unit 58, a state notification 
acquisition unit 59, a time acquisition unit 60, an 
information calculation unit 62, a moving direction 
calculation unit 64, an address calculation unit 65, a map 
information storage unit 66, a position calculation unit 68, 
a base station information storage unit 69, a position 
history management unit 70, a position information deletion 
unit 72, a position information compression unit 74, a 
collective transmission and deletion unit 76, a storage, 
save and deletion unit 78, a position information 
transmission request reception unit 79, an information 
transmission unit 80, a position information extraction 
unit 82, a position information transmission unit 84, a 
position information transmission instruction unit 86, and 
a time clocking unit 88. 



[0047] The condition reception unit 50 receives various 
conditions and stores them in the condition storage unit 52 
according to the instruction inputted by the instruction 
notified from the position information management system 18 

(the information processing unit 20) acquired via the base 
station 12 or by the operation by the dial button 37 and 
the function button 38 . The condition information received 
by the condition reception unit 50 includes the position 
information storage condition when storing the position 
information, the position information extraction condition 
when extracting the position information to be transmitted 
from the history of the position information, and the 
position information transmission condition indicating the 
timing for transmitting the position information stored as 
the history to the base station 12. 

[0048] The condition storage unit 52 stores the condition 
information received by the condition reception unit 50 
(the position information storage condition, the position 
information extraction condition, and the position 
information transmission condition) . 

[0049] The position information acquisition unit 54 stores 
the base station ID acquired by the communication function 
unit 32 and the information on the intensity of the 
electric field and notified them to the position 
information storage unit 56. 

[0050] The position information storage unit 56 stores the 
base station ID acquired by the position information 
acquisition unit 54 and the information on the intensity of 
the electric field in the position history information 
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storage unit 58. The position information storage unit 56 
stores the information acquired by the state notification 
acquisition unit 59, the time acquisition unit 60 and the 
information calculation unit 62 in the position history 
information storage unit 58 together with the base station 
ID and the information on the intensity of the electric 
field. The position information storage unit 56 stores 
various information as the history of the position 
information in the position, history information storage 
unit 58 according to the position information storage 
condition stored in the condition storage unit 52. 
[0051] The history of the position information is stored 
in the position history information storage unit 58 by the 
position information storage unit 56. In the present 
embodiment, the position information comprises the base 
station ID and the information on the intensity of the ' 
electric field, and additionally comprises the information 
on the storage time and the information of the button state 
(when the predetermined button dial button 37 and the 
function button 38 (the specific combination) or the state 
notification button 37a are operated) . 

[0052] The state notification acquisition unit 59 acquires 
the information on the button state inputted by the 
operation for the dial button 37 and the function button 38 
(the specific combination) or the state notification button 
37a, and notifies it to the position information storage 
unit 56. 

[0053] The time acquisition unit 60 acquires the 
information on the time from the RTC 39, and notifies it to 



the position information storage unit 56. 

[0054] The information calculation unit 62 includes the. 
function for calculating other information by the moving 
direction calculation unit 64, the address calculation unit 
65, the map information storage unit 66, the position 
calculation unit 68 and the base station information 
storage unit 69 based on the position information which is 
previously stored in the position history information 
storage unit 58 . 

[0055] The moving direction calculation unit 64 calculates 
the moving direction in which the mobile station 10 
possibly moves in future from the change based on the 
position information previously stored in the position 
history information storage unit 58, and notifies it to the 
position information storage unit 56. 

[0056] The address calculation unit 65 refers to the map 
information stored in the map information storage unit 66 
based on the present position (the latitude and the 
longitude) calculated based on the present position 
information stored in the position history information 
storage unit 58 by the position calculation unit 68, 
acquires the address of the present position, and notifies 
it to the position information storage unit 56. 

[0057] In the map information storage unit 66, the 
position information indicating the characteristic 
positions indicated on the map, for example, the positions 
of roads (intersections, etc.), public facilities, 
buildings, plants and parks is stored in a corresponding 
manner to the. addresses corresponding thereto. 
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[0058] The position calculation unit 68 calculates the 
present position (the latitude and the longitude) based on 
the present position information stored in the position 
history information storage unit 58 (the base station ID, 
and the intensity of the electric field) and the base 
station information stored in the base station information 
storage unit 69 (the position of the base station (the 
latitude and the longitude or the address) , the 
transmission power of the base station, the antenna 
installation height, etc.), and notifies it to the position 
information storage unit 56. 

[0059] The base station information storage unit 69 stores 
the information indicating the base station ID and the 
position (the latitude and the longitude or the address) of 
each base station, the transmission power of the base 
station, the antenna installation height, etc. for each ' 
base station 12. 

[0060] The information calculation unit 62 can be realized 
in the case where, for example, a storage unit of large 
storage capacity can be connected since the amount of the 
information stored in the map information storage unit 66 
and the base station information storage unit 69 is large. 
However, it also can be realized without ensuring a large 
storage capacity if the amount of the information is 
reduced by limiting the objective area for the position 
information retrieval of the mobile station 10, and storing 
only the base station information and the map information 
of the base station 12 present in this area. In addition, 
the base station information and the map information can be 



acquired from the position information management system 18 
or the like by the communication as necessary. 
[0061] The position history management unit 70 manages the 
empty space changing by the storage of the position 
information in the position history information storage 
unit 58, and executes the processing in order to ensure the 
empty space when the empty space is below the predetermined 
value. The position history management unit 70 can 
selectively execute the functions of the position 
information deletion unit 72, the position information 
compression unit 74, the collective transmission and 
deletion unit 76, and the storage, save and deletion unit 
78 in order to ensure the empty space of the position 
history information storage unit 58. 

[0062] The position information deletion unit 72 deletes a 
part of the position information stored in the position ' 
history information storage unit 58 according to the 
condition, and deletes the old position information for the 
part in which the predetermined empty space is ensured 
based on the information of the stored time added to each 
position information. 

[0063] The position information compression unit 74 
reduces the amount of the information by compressing the 
quantity of the stored position information when the empty 
space is below the predetermined value by using methods of 
merging the position information which can be merged, 
deleting the position information in the middle of the 
history in a thinning-out manner, or compressing the data 
using a predetermined data compression system. 



30 

[0064] The collective transmission and deletion unit 76. 
ensures the empty space by transmitting the position 
information stored in the position history information 
storage unit 58 to the base station 12 (to the position 
information management system 18) via the position 
information transmission unit 84 when the empty space is 
below the predetermined value, and collectively deleting 
the position information stored in the position history 
information storage unit 58. 

[0065] The storage, save and deletion unit 78 ensures the 
empty space by storing and saving the position information 
stored in the position history information storage unit 58 
in the storage unit 35 when the external storage unit (the 
storage unit 35) is connected to the mobile station 10, and 
collectively deleting the position information stored in 
the position history information storage unit 58. 
[0066] The position information transmission request 
reception unit 79 receives the position information request 
from the information processing unit 20 via the base 
station 12, and notifies it to the position information 
transmission instruction unit 86. When the position 
information transmission request reception unit 79 receives 
the position information request, the position information 
extraction condition is received by the condition reception 
unit 50 at the same time. 

[0067] The information transmission unit 80 transmits the 
history of the position information stored in the position 
history information storage unit 58 to the base station 12 
(to the position information management system 18), and has 



the functions of the position information extraction unit 
82 and the position information transmission unit 84. 

[0068] The position information extraction unit 82 
extracts the applicable position information from the 
position history information storage unit 58 based on the 
position information extraction condition stored in the 
condition storage unit 52, and notifies it to the position 
information transmission unit 84. When no position 
information extraction condition is specified, all the 
position information stored in the position history 
information storage unit 58 is collectively extracted. 

[0069] The position information transmission unit 84 
transmits the history of the position information extracted 
by the position information extraction unit 82 to the base 
station 12 as the information of the position information 
reply. 

[0070] The position information transmission instruction 
unit 86 instruct the transmission and execution of the 
position information to the information transmission unit 
80 according to the position information transmission 
condition stored in the condition storage unit 52. 
Conditions in that the position information transmission 
instruction unit 86 instructs the transmission and 
execution of the position information include a case when 
the position information request is notified from the 
position information transmission request reception unit 79, 
a case when the time designated as the position information 
transmission condition is elapsed, a case when the 
predetermined button designated as the position information 
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transmission condition is operated, and the state 
notification is inputted, and a combination of the above- 
described cases. 

[0071] The time clocking unit 88 clocks the time according 
to the position information transmission condition (time 
designation) stored in the condition storage unit 52, and 
detects the time of instructing the transmission and 
execution of the position information. 

[0072] Next, the configuration- of the position information 
management system 18 will be described. The position 
information management system 18 reads, for example, a 
program recorded in a recording medium, and is realized by 
a computer which controls the operation by this program. 
[0073] As shown in Fig. 7, the position information 
management system 18 according to the present embodiment 
has functions of a CPU 90, a memory 92, a terminal unit ' 
database 94, a base station database 95, a map database 96, 
and a communication unit 98 together with input devices and 
display devices not shown in the figure. 

[0074] The CPU 90 controls the entire system, and realizes 
various functions by implementing the execution based on 
the programs and the data stored in the memory 92. In the 
present embodiment, the service of the position information 
retrieval for the mobile station 10 requested from the 
information processing unit 20 is provided by executing a 
position information service program 92b. The CPU 90 
realizes the function of operating the position (the 
latitude and the longitude, the address) based on the 
history of the acquired position information by receiving 



the terminal unit position information request from the 
information processing unit 20 by executing a position 
information communication program 92c, controlling the 
communication for transmitting the terminal unit position 
information reply to the terminal unit position information 
request to the information processing unit 20, and 
executing the position information communication program 
92c. 

[0075] The memory 92 is a storage unit dedicated for the 
read-out or readable/writable by the CPU 90, and stores the 
programs and data. In the present embodiment, a control 
program 92a for controlling the fundamental functions of 
the position information management system 18, and, as 
necessary, a position information service program 92b are 
stored. The position information service program 92b 
includes programs such as the position information 
communication program 92c and a position information 
operation program 92d. 

[0076] The memory 92 ensures a position history 
information storage area for storing the position 
information acquired from the mobile station 10 and an area 

(not shown in the figure) for storing the information such 
as the position (the latitude and the longitude) and the 
address of the mobile station 10 calculated based on the 
history of the position information. The terminal unit 
database 94 registers the information on the objective 
mobile station 10 for the position information retrieval. 

[0077] In the base station database 95, the information on 
the base station 12 installed in the objective area for the 



position information retrieval is registered for 
calculating the position (the latitude and the longitude) 
of the mobile station 10 based on the position information, 
and the information indicating the base station ID and the 
position (the latitude and the longitude or the address) of 
each base station, the transmission power of the base 
station and the antenna installation height, etc. is stored 
for each base station 12. 

[0078] In the map database 96, the position information 
indicating the characteristic positions indicated on the 
map, for example, the positions of roads (intersections, 
etc.), public facilities, buildings, plants and parks is 
stored in a corresponding manner to the addresses 
corresponding thereto. The communication unit 98 
implements the communication via the ISDN, the leased line 
(the Internet), etc. 

[0079] The storage unit 99 stores various programs (the 
control program 92a, the position information service 
program 92b, etc.) and the data (the history of the 
position information acquired from the mobile station 10, 
etc.). The program recorded in the recording medium 
handled in the storage unit 99 is read out on the memory 92 
as necessary, and executed to realize various functions. 
[0080] Next, the configuration of the information 
processing unit 20 will be described. The information 
processing unit 20 according to the present embodiment 
reads, for example, a program recorded in a recording 
medium, and is realized by a computer which controls the 
operation by this program. 
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[0081] As shown in Fig. 8, the information processing unit 
20 according to the present embodiment has functions of a 
CPU 100, a memory 102, a storage unit 104, a display device 
106, an input device 108, a communication unit 110, and a 
map database 112. 

[0082] The CPU 100 controls the entire system, and 
realizes various functions by implementing the execution 
based on the programs and the data stored in the memory 102. 
In the present embodiment, the terminal unit position 
information request to the position information management 
system 18 is transmitted and the communication for 
receiving the terminal unit position information reply to 
the terminal unit position information request is 
controlled by executing the position information 
communication program 102b, and the request for the 
position information retrieval from users is inputted, and 
the position of the mobile station 10 is indicated {for 
example, indication of the position, the path, etc. on the 
map, the list indication of the history of the position 
information, etc.) based on the position information 
included in the terminal unit position information reply 
acquired for this request by executing the retrieval 
program 102c. 

[0083] The memory 102 is a read-only or readable/writable 
storage unit by the CPU 100, and stores programs and data. 
In the present embodiment, the control program 102a for 
controlling the fundamental functions of the information 
processing unit 20, and programs such as the position 
information communication program 102b and the retrieval 



program 102c, as necessary, are stored. The memory 102 
ensures various data areas in addition to a position 
information storage area 102d for storing the information 
on the position of the mobile station 10 received from the 
position information management system 18, and a button 
setting storage area 102e for storing the information (for 
example, the content of action) indicating the 
predetermined situation assigned to the state notification 
button 37a of the dedicated mobile terminal unit or 
assigned to the combination of the predetermined dial 
button 37 with the function button 38. When indicating the 
position of the mobile station 10 based on the position 
information, the content of action set in a button setting 
storage area 102e corresponding to the information on the 
button state added to the position information can be 
indicated together. 

[0084] The storage unit 104 stores various programs (the 
control program 102a, the position information 
communication program 102b, the retrieval program 102c, 
etc.) and the data (the information on the position of the 
mobile station 10 acquired from the position information 
management system 18 stored in the position information 
storage area 102d, etc.). The programs and the data 
recorded in the recording medium handled in the storage 
unit 104 are read on the memory 102, as necessary, and 
executed to realize various functions. In addition, the 
storage unit 35 can read/write the data from/in the 
portable storage medium 104a, and can read/write the data 
from/in the portable storage medium 35a handled by the 



37 

mobile station 10. 

[0085] The display device 106 indicates various 
information, and indicates the map based on the map 
information stored in the map database 112, and the 
position or the path of the mobile station 10 on this map 
as a retrieval program 102c is executed. 

[0086] The input device 108 inputs various information. 

[0087] The communication unit 110 can input the history of 
the position information stored in the memory 31 (the 
position history information storage unit 58) of the mobile 
station 10 by directly connecting the mobile station 10 in 
addition to the communication via the ISDN, the leased line 

(the Internet), etc. 

[0088] In the map database 112, the position information 
indicating the characteristic positions indicated on the 
map, for example, the positions of roads (intersections/ 
etc.), public facilities, buildings, plants and parks is 
stored in a corresponding manner to the addresses 
corresponding thereto. 

[0089] Next, the operation of the position. information 
retrieval system according to the present embodiment will 
be described. Firstly, the initialization for utilizing 
the position information management system 18 executed in 
the information processing unit 20 will be described with 
reference to the flowchart shown in Fig. 9. The 
initialization includes various processing settings (STEP 
S7), and the information indicating the predetermined 
situation, for example, the information indicating the 
content of action can be assigned to a button provided on 
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the mobile station 10 (the dedicated mobile terminal unit) . 
[0090] Firstly, when the button setting request is 
instructed in the initialization (STEP SI), the CPU 100 of 
the information processing unit 20 shown in Fig. 8 inputs 
the information indicating the predetermined situation 
assigned to the predetermined button provided on the mobile 
station 10 (the dedicated mobile terminal unit), for 
example, the information indicating the content of action 
(STEP S2) . The input of the content of action is selected 
among a plurality of contents of action prepared in advance, 
or the character string indicating the content of action is 
inputted by the operation of the input device 108. The CUP 
100 assigns the inputted content of action to the 
predetermined button among the plurality of buttons { STEP 
S3) . For example, in the case of the dedicated mobile 
terminal unit shown in Fig. 4, the content of action of' 
"Arrival at site" is assigned to the first button. 
[0091] The above-described inputting and setting works of 
the content of action are implemented to each predetermined 
button provided on the mobile station 10 (the dedicated 
mobile terminal unit) (STEP S4). In the dedicated mobile 
terminal unit shown in Figs. 4 and 5, setting is 
implemented to each of the plurality of buttons (for 
example, the first to fifth buttons) provided on the state 
notification button 37a. On the other hand, setting is 
implemented to the combination of the dial button 37 and 
the function button 38 in the mobile station 10 having the 
dial button 37 and the function button 38 such as the PHS 
terminal capable of achieving the general sound 



communication shown in Fig. 2. 

[0092] When setting is completed, the CPU 100 stores the 
inputted button setting content in the button setting 
storage area 102e of the memory 102 (STEP S5) . The CPU 100 
notifies the button setting content to the mobile station 
10, and stores the button setting content in each mobile 
station 10 (STEP S6) . The information processing unit 20 
may notify the content to the mobile station 10 via the 
position information management system 18, the public 
network 16, the PHS network 14, and the base station 12, or 
may notify the content with the mobile station 10 in a 
directly connected state. However, the notification of the 
button setting content can be omitted if the button state 
is only stored, and indication of the content of action in 
the button content indication unit is unnecessary in the 
mobile station 10 {the dedicated mobile terminal unit) . ' 

[0093] Fig. 10 shows an example of the button setting 
content set to each button of the state notification button 
37a provided on the dedicated mobile terminal unit. In the 
example shown in Fig. 10, the contents of action, of the 
'"arrival at site", "start of work", "completion of work", 
"departure from site", and "emergency" are assigned to the 
first, second, third, fourth and fifth buttons, 
respectively. The button setting content is stored in the 
button setting storage area 102e in the memory 102 of the 
information processing unit 20 and the button setting 
storage area 31g in the memory 31 of the mobile station 10 

(the dedicated mobile terminal unit) . 

[0094] Next, the operation in the mobile station 10 will 
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be described. Firstly, the position information storage 
will be described with reference to the flowchart shown in 
Fig. 11. Here, the condition for storing the position 
information acquired at the position is assumed to be set 
when the state notification button 37a with the content of 
action assigned thereto {in the case of the dedicated 
mobile terminal unit) or the combination of the 
predetermined buttons (in the case of the configuration in 
Fig. 2) are depressed, when the preset time is elapsed, or 
when the mobile station 10 is moved and enters the 
communication area (zone) of the other base station 12 as 
the condition of storage of the position information. 
[0095] Basically, as shown in Fig. 12, the information 
indicating (a) the base station ID, (b) the intensity of 
the electric field and (c) the storage time is stored in 
the position history information storage unit 58 in a 
corresponding manner. When the state notification button 
37a with the content of action assigned thereto or the 
combination of the predetermined buttons are depressed, the 
information on the button state indicating which button is 
depressed is stored together with the information 
indicating (a) the base station ID, (b) the intensity of 
the electric field and (c) the storage time in a 
corresponding manner. 

[0096] When the position information acquisition unit 54 
acquires the base station ID specific to each base station 
which is constantly transmitted from each base station 12, 
it acquires the information on the intensity of the 
electric field between the base station 12 and this unit 



together with the base station ID. 

[0097] The position information storage unit 56 maintains 
the set of the base station ID acquired by the position 
information acquisition unit 54 and the intensity of the 
electric field from the base station 12 as the present 
position information. 

[0098] The position information storage unit 56 stores the 
information indicating the acquired base station ID and 
intensity of the electric field in the position history 
information storage unit 58 (STEP A3) when the preset time 
is elapsed (STEP Al) , or when the base station ID different 
from the base station ID of the present position 
information is acquired by the position information 
acquisition unit 54 (STEP A2 ) . The position information 
storage unit 56 stores the information in a corresponding 
manner to the information at the time when acquired by the 
time acquisition unit 60. 

[0099] In addition, when the state notification button 37a 
or the combination of the predetermined buttons is 
depressed irrespective of the elapse of the predetermined 
time or the entering of the other base station 12 in the 
communication area (zone) (STEP AO), the position 
information storage unit 56 stores the information 
indicating the acquired base station ID and intensity of 
the electric field in the position history information 
storage unit 58 in a corresponding manner to the button 
state indicating the depressed button (STEP A3) . 
[0100] For example, when a user carrying the mobile 
station 10 (the dedicated mobile terminal unit) arrives at 



his destination, he is supposed to depress the first button 
of the state notification button 37a with "arrival at site" 
assigned thereto. The button state indicating "arrival at 
site" can be stored together with the position information. 
[0101] When the button is depressed, the position 
information can be set not to be acquired. When the state 
notification button 37a or the combination of the 
predetermined buttons is depressed, the button state is 
temporarily stored (only the button state which is 
depressed last is stored) , and when the predetermined time 
is elapsed, or when the other base station ID is acquired, 
the button state is temporarily stored together with the 
acquired position information, and the button information 
is stored. 

[0102] Fig. 13 shows the way of acquiring information on 
the base station ID and the intensity of the electric field 
For example, as shown in Fig. 13, when the mobile station 
10 is present in a common area to the communication area of 
the base station 1 and the communication area of the base 
station 2, the base station ID (ID1, ID2) of the base 
stations 1, 2 can be acquired. In addition, the respective 
intensity of the electric field (the intensity 1 and the 
intensity 2) can be acquired by measuring the intensity of 
the electric field between the base stations and the mobile 
station . 

[0103] As a result, for example, as shown in Fig. 14, when 
the mobile station 10 is moved and passes through an area 1 
an area 2, and an area 3 indicating the communication areas 
of different base stations 12, the information on the base 



station ID and the intensity of the electric field acquired 
at each position is stored in the position history 
information storage unit 58 (in the example shown in Fig. 
14, the information is stored only at the predetermined 
time interval) . 

[0104] For example, at the position (1) in Fig. 14, the 
mobile station is present only in the area 1, the base 
station ID "A" of the area 1 and the information on, for 
example, the intensity of the electric field "2" are stored 
in a corresponding manner. 

[0105] At the position (2) in Fig. 14,- the mobile station 
10 is present in the area common to the areas 1 and 2, and 
as shown in Fig. 12, the base station ID and the 
information on the intensity of the electric field 
corresponding to each area, i.e., the information on the 
base station ID XN A" and the intensity of the electric field 
"8" in the area 1, and the base station ID "B" and the 
intensity of the electric field N> 1" in the area 2 is stored 
in the position history information storage unit 58 in a 
corresponding manner to each other. 

[0106] Further, at the position (3) in Fig. 14, the mobile 
station 10 is present in the area common to the areas 1, 2 
and 3, and similarly as shown in Fig. 12, the information 
the base station ID "A" and the intensity of the electric 
field "1" in the area 1, the base station ID "B" and the 
intensity of the electric field "3" in the area 2, and the 
base station ID >X C" and the intensity of the electric field 
"1" in the area 3 is stored in the position history 
information storage unit 58 in a corresponding manner to 
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each other. 

[0107] In order to simplify the description in Figs. 13 
and 14, an example of the situation with two or three base 
stations 12 installed therein is used for the description. 
However, in order to correctly calculate the position (the 
latitude and the longitude) of the mobile station 10 based 
on the base station information, the position information 
on at least three base stations 12, preferably, three to 
seven base stations 12, and more preferably, at least top 
three base stations 12 with the high intensity of the 
electric field among at least three base stations 12 is 
stored. If the lower position detection accuracy is 
permitted, only the position information on two base 
stations 12 may be acceptable. 

[0108] As described above, the position information 
storage unit 56 can store the position information ( (a) 'the 
base station ID, (b) the intensity of the electric field, 
and (c) the storage time) according to the present position 
of the mobile station 10 as the history successively in a 
time series. When the state notification button 37a or the 
combination of the predetermined buttons is depressed, the 
button state information can also be successively stored in 
a corresponding manner to the position information. 
[0109] In addition, as the position information stored in 
the position history information storage unit 58 as shown 
in Fig. 12, the information on (d) the advancing direction, 
(e) the address and (f) the latitude and the longitude in 
addition to the information on the base station ID, the 
intensity of the electric field and the storage time can be 



selectively calculated and stored (Fig. 11, STEP A 5). 
[0110] For example, the information on (d) the advancing 
direction can be stored by calculating the moving direction 
that the mobile station 10 possibly moves in future from 
the change based on the plurality of position information 
stored in the position history information storage unit 58 
in advance by the moving direction calculation unit 64. 
For simplification, for example, when (a) the base station 
ID with (b) the intensity of the electric field being 
higher as (c) the storage time is changed is present, the 
mobile station is moved in the direction of the base 
station 12 indicated by the base station ID. 
[0111] In addition, the information on (f) the latitude 
and the longitude can be stored by calculating the present 
position (the latitude and the longitude) based on the 
present position information stored in the position history 
information storage unit 58 (the base station ID, the 
intensity of the electric field) and the base station 
information stored in the base station information storage 
unit 69 (the position of the base station (the latitude and 
the longitude or the address), the transmission power of 
the base station, the antenna installation height, etc.) by 
the position calculation unit 68. 

[0112] The information on (e) the address can be stored by 
acquiring the address of the present position by the 
position calculation unit 68 with reference to the map 
information stored in the map information storage unit 66 
from the present position (the latitude and the longitude) 
calculated based on the present position information stored 



in the position history information storage unit 58. 
[0113] The information calculation unit 62 is not always 
necessary, and it is unnecessary when the information is 
calculated based on the position information in the 
position information management system 18. However, it is 
effective when outputting the information stored in the 
position history information storage unit 58 of the mobile 
station 10 by the direct connection to the information 
processing unit 20, or when supplying the information via 
the portable storage medium 35a. 

[0114] In the description using the flowchart in Fig. 11, 
the conditions of storing the position information include 
the case in which the state notification button 37a or the 
predetermined button with the content of action assigned 
thereto is depressed, the case in which the preset time is 
elapsed, or the case in which the mobile station 10 is ' 
moved and enters the communication area (zone) of the other 
base station 12. However, as shown in the flowchart in Fig. 
15, the position information can be stored in the position 
information storage condition stored in the condition 
storage unit 52. 

[0115] Fig. 16 shows the specific content of the position 
information storage conditions stored in the condition 
storage unit 52. This position information storage 
conditions are preset as described above by receiving the 
instruction notified from the information processing unit 
20 at an arbitrary timing or the instruction inputted by 
the operation by the dial button 37 and the function button 
38 by the condition reception unit 50. 



[0116] As shown in Fig. 16, the position information 
storage conditions include "present information" indicating 
that the position information is stored when the position 
information is requested, "total items" indicating that the 
position information is stored in all cases applicable to, 
for example, the conditions in Fig. 11 (STEPs AO, Al and 
A2), "time range" indicating that the position information 
is stored in the case applicable to, for example, the 
conditions in Fig. 11 (STEPs AO, Al and A2 ) within the 
designated time range (to be designated by the calendar 
time) , "area range" indicating that the position 
information is stored in the case applicable to, for 
example, the condition in Fig. 11 (STEPs AO, Al and A2 ) in 
a range designated by the address or the position (the 
latitude and the longitude) (for example, the designated 
range by two diagonally arranged points indicating a 
rectangle, "number of items" indicating that the position 
information of the designated number is stored, and "button 
state" indicating that the position information is stored 
only when the predetermined button state is inputted, for 
example, when the button state with "arrival at site" and 
"departure from site" assigned thereto is inputted. 
However, the position information is stored according to 
the other conditions for "button state", and only the 
predetermined button state may be stored for the button 
state . 

[0117] The position information storage condition can be 
designated to the condition storage unit 52 according to an 
arbitrary combination from the plurality of conditions. 



48 

The specific values are designated for both "time range" 
and "number of items", and both the specific address and 
range are designated for "area range". 

[0118] The position information storage unit 56 refers to 
the position information storage conditions stored in the 
condition storage unit 52, and stores the position 
information in the position history information storage 
unit 58 when the condition is applicable to the designated 
one (STEP Bl) . 

[0119] For example, in the determination of the condition 
of "area range", whether or not the position information 
should be stored in the position history information 
storage unit 58 is judged by the position information 
storage unit 56 with reference to the processed result by 
the address calculation unit 65 or the position calculation 
unit 68. 

[0120] The flowchart in Fig. 15 is only different in the 
processing according to the position information storage 
condition shown in Fig. 16 (STEP Bl), and other processes 
(STEPs B2-B4) are same as those in STEPs A3-A5 in Fig. 11, 
and the detailed description thereof is omitted. 
[0121] Next, the position information transmission for 
transmitting the position information from the mobile 
station 10 will be described with reference to the 
flowchart in Fig. 17. 

[0122] The position information transmission conditions 
for transmitting the history of the position information 
stored in the position history information storage unit 58 
of the mobile station 10 as described above to the base 



station 12 include "at transmission request" indicating 
that the position information is transmitted when the 
position information is requested from the information 
processing unit 20 as shown in Fig. 16, "time designation" 

(the specific time is also designated) indicating that the 
position information is transmitted at the pre-designated 
time interval, and "designation of button state" indicating 
that the position information is transmitted when the pre- 
designated predetermined button state is inputted. 

[0123] When the transmission condition setting request is 
received (STEP CI) , the condition reception unit 50 sets 
the designated condition in the condition storage unit 52 
as shown in Fig. 16 (STEP C2 ) . The position information 
transmission condition is preset by the reception by the 
condition reception unit 50 of the instruction notified 
from the information processing unit 20 at an arbitrary ' 
timing as described above, or the instruction inputted by 
the operation by the dial button 37 and the function button 
38. 

[0124] The position information transmission instruction 
unit 86 determines the timing for transmitting the history 
of the position information stored in the position history 
information storage unit 58 according to the position 
information transmission condition set in the condition 
storage unit 52. 

[0125] This means that, when the time designation 
condition is set (STEP C3) , the position information 
transmission instruction unit 86 allows the time clocking 
unit 88 to clock the elapse of time, and when the 
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designated time is clocked, the transmission of the 
position information is instructed to the information 
transmission unit 80 (STEPs C8, C9) . 

[0126] When the button state is notified, the position 
information transmission instruction unit 86 refers to the 
condition storage unit 52, and instructs the transmission 
of the position information to the information transmission 
unit 80 (STEPs C8, C9) if the notified button state agrees 
with the predetermined button state set in "button state 
designation" (STEP CIO) . 

[0127] When the reception of the position information 
request from the position information transmission request 
reception unit 79 is notified (STEP C6), the position 
information transmission instruction unit 86 refers to the 
condition storage unit 52, and instructs the transmission 
of the position information to the information transmission 
unit 80 (STEPs C8, C9) when "at transmission request" is 
set (STEP CI) . 

[0128] On the other hand, when the transmission of the 
position information is instructed from the position 
information transmission instruction unit 86, the 
information transmission unit 80 extracts the position 
information applicable to the condition from the position 
history information storage unit 58 by the position 
information extraction unit 82 (STEP C8) . 

[0129] For example, if the position information extraction 
condition is also designated when the position information 
request is received by the position information 
transmission request reception unit 79, the position 



information request is received by the condition reception 
unit 50, and set in the condition storage unit 52. Since 
the position information extraction condition can be 
designated by the content similar to the position 
information storage condition shown in Fig. 16, and the 
detailed description thereof is omitted. 
[0130] The position information extraction unit 82 
extracts the position information according to the position 
information extraction condition set in the condition 
storage unit 52, and notifies it to the position 
information transmission unit 84. The position information 
transmission unit 84 collects the position information 
extracted by the position information extraction unit 82, 
and transmits it to the base station 12 as the position 
information reply (5) (refer to Fig. 1) (STEP C9) . 
[0131] As described above, the history of the desired ' 
position information can be stored in the position history 
information storage unit 58 by setting the position 
information storage condition. Further, by setting the 
position information transmission condition, the. position 
information stored in the position history information 
storage unit 58 can be transmitted at the predetermined 
timing such as when the transmission is requested, at the 
predetermined interval, or when the predetermined button 
state is notified. In addition, the history of the desired 
position information can be acquired collectively by 
setting the position information extraction condition. 
[0132] Next, the position information capacity management 
for managing the storage capacity of the position history 
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information storage unit 58 will be described with 
reference to the flowchart shown in Fig. 18. 
[0133] As described above, the position information is 
stored successively as the history in the position history 
information storage unit 58 of the mobile station 10 by the 
position information storage. The empty space is reduced 
accordingly, and the empty space is ensured without wasting 
the previously stored position information so that the 
position information can be continuously stored. 
[0134] Firstly, when the deletion condition setting 
request is received (STEP Dl ) , the condition reception unit 
50 sets the designated condition in the condition storage 
unit 52 (STEP D2 ) . 

[0135] The deletion condition is preset by receiving the 
instruction notified from the information processing unit 
20 at an arbitrary timing or the instruction inputted by 
the operation by the dial button 37 and the function button 
38 by the condition reception unit 50. 

[0136] The deletion condition is the instruction 
indicating which function should be used among a plurality 
of functions provided in the position history management 
unit 70, i.e., among the position information deletion unit 
72, the position information compression unit 74, the 
collective transmission and deletion unit 76, and the 
storage, save and deletion unit 78. Either of these 
functions or an arbitrary combination' thereof may be 
instructed. 

[0137] The position history management unit 70 constantly 
monitors the empty space of the position history 
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information storage unit 58, and when the remaining empty 
space is below the preset predetermined value (STEP D3) , 
the deletion condition set in the condition storage unit 52 
is judged (STEP D4) , the function according to the preset 
deletion condition is started to ensure the empty space in 
the position history information storage unit 58 (STEP D5) . 
[0138] When the position information deletion unit 72 is 
started, the position information deletion unit 72 deletes 
a part of the position information stored in the position 
history information storage unit 58 according to the 
condition. For example, the position information deletion 
unit 72 refers to the information at the storage time (c) 
shown in Fig. 12, and deletes the old position information 
for the part in which the predetermined empty space is 
ensured. 

[0139] When the position information compression unit 74 
is started, the position information compression unit 74 
data-compresses the position information stored in the 
position history information storage unit 58 by using the 
predetermined data compression system, and stores it in, 
for example, the position history information storage unit 
58 as a separate file, and ensures the empty space in the 
position history information storage unit 58 (STEP D7 ) . 
[0140] When the compressed data is transmitted from the 
information transmission unit 80, it may be expanded and 
transmitted, or renewed by the position information 
management system 18. In this case, in the position 
information management system 18, the data is expanded by 
using the data expansion system corresponding to the data 
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compression system used in the position information 
compression unit 74. The communication efficiency is also 
improved by thus transmitting the position information in a 
data-compressed manner. 

[0141] When the collective transmission and deletion unit 
76 is started, the collective transmission and deletion 
unit 76 collectively transmits the position information 
stored in the position history information storage unit 58 
to the base station 12 by the information transmission unit 
80 { STEP D8), and after the transmission is completed (STEP 
D9) , the position information stored in the position 
history information storage unit 58 is collectively deleted 
(STEP D10) . 

[0142] In this case, the position information previously 
stored in the position history information storage unit 58 
is not wasted but effectively utilized by forcibly 
transmitting the position information to the base station 
12 irrespective of the position information transmission 
condition set in the condition storage unit 52. 
[0143] When the storage, save and deletion unit 78 is 
started, the storage, save and deletion unit 78 
collectively stores the position information stored in the 
position history information storage unit 58 in the storage 
unit 35 (STEP D12) when the storage unit 35 is connected to 
the mobile station 10 (STEP Dll), and then, collectively 
deletes the position information stored in the position 
history information storage unit 58 (STEP D13) . 
[0144] In addition, when the storage unit 35 is not 
connected though the storage, save and deletion unit 78 is 



started, either of the other functions (the position 
information deletion unit 72, the position information 
compression unit 74 and the collective transmission and 
deletion unit 76) is started. 

[0145] As described above, by constantly ensuring the 
empty space to be larger than the predetermined value, the 
history of the position information can be continuously 
stored in the position history information storage unit 58. 
In particular, the position information previously stored 
in the position history information storage unit 58 can be 
utilized without any wastes by using the position 
information compression unit 74, the collective 
transmission and deletion unit 76, and the storage, save 
and deletion unit 78. 

[0146] Next, the position information service in the 
position information management system 18 will be described 
with reference to the flowchart shown in Fig. 19. The 
position information service is realized by executing the 
position information service program 92b. 

[0147] Firstly, when the terminal unit position 
information request (1) is given from the information 
processing unit 20 (STEP El), the position information 
management system 18 transmits the position information 
request (2) to the PHS network 14 from the communication 
unit 98 (STEP E2 ) under the control of the CPU 90. When 
the position information extraction condition is requested 
from the information processing unit 20, the content of the 
position information extraction condition is also 
transmitted . 



[0148] When the position information reply (7) is given to 
the position information request (2) (STEP E3) , the 
position information management system 18 acquires the 
position (the latitude and the longitude) to each position 
information based on the history of the position 
information acquired by the position information reply (7) 

(STEP E4) . 

[0149] This means that the CPU 90 calculates the present 
position (the latitude and the longitude) based on the 
position information (the base station ID, and the 
intensity of the electric field) and the base station 
information (the position (the latitude and the longitude 
or the address) of the base station, the transmission power 
of the base station, the antenna installation height, etc.) 
stored in the base station database 95 (STEP E4) . 
[0150] The moving path is operated based on the position 
(the latitude and the longitude) to each position 
information (STEP E5) . This means that the history of the 
position information in the time series is acquired by the 
position information reply (7), and the moving path of the 
mobile station 10 is predicated based on the change of the 
position calculated based on each position information. 
[0151] For example, the position (the latitude and the 
longitude) calculated from each position information may be 
expressed as a connected line, or corrected to the position 
of a road, etc. based on the map information stored in the 
map database 96 to determine the moving path of the mobile 
station 10. 

[0152] In addition, when the characteristic position on 



the map is registered as a scheduled moving position of the 
mobile station 10 by the information processing unit 20 in 
advance (designation of the position, the address, the name, 
etc.), and the mobile station 10 passes in the vicinity of 
the designated position, the path may be determined by 
assuming that the mobile station moves through the 
registered position. The position information management 
system 18 transmits the information acquired based on the 
position information to the information processing unit 20 
which requires the position information request as the 
terminal unit position information reply (8) (STEP E6) . 
[0153] Fig. 20 shows an example of the data format of the 
terminal unit position information reply (8) from the 
position information management system 18 to the 
information processing unit 20. Fig. 20(a) corresponds the 
position (the latitude and the longitude) calculated based 
on the position information to the information on each 
storage time (c) . When the information on the button state 
(g) is corresponded, this information is also included in 
the terminal unit position information reply (8).. Fig. 
20(b) corresponds the path information acquired in (STEP 
E5), the information indicating the registered place 
determining the pass of the mobile station, and the storage 
time (c) to each other. The path information is expressed 
on the map display. When the information of the button 
state (g) is corresponded, this information is also 
included in the terminal unit position information reply 
(8) . 

[0154] The data shown in Figs. 20(a), (b) may be 
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transmitted to the information processing unit 20 with 
either one as the terminal unit position information reply 
(8), or when the information on the path and the registered 
place is acquired in the position information management 
system 18, both information may be transmitted to the 
information processing unit 20. In this case, the 
information on the overlapping storage time (c) and the 
button state (g) may, of course, be added to either thereof.- 
[0155] In the position information management system 18, 
the address, the position and the moving direction are 
calculated by the information calculation unit 62 of the 
mobile station 10 through the position information reply 
(7), and when the information can be acquired, this 
information is converted in the predetermined data format, 
and can be transmitted to the information processing unit 
20 as the terminal unit position information reply (8) . ' 
[0156] Next, the position information retrieval in the 
information processing unit 20 will be described with 
reference to the flowchart in Fig. 21. The position 
information retrieval is realized by executing the 
retrieval program 102c. 

[0157] When the transmission of the position information 
request is instructed, and the setting of the position 
information extraction condition is requested at the same 
time (STEP Fl), the information processing unit 20 sets the 
position information extraction condition to the position 
information according to the instruction inputted from the 
input device 108 { STEP F2) . 

[0158] Then, the information processing unit 20 transmits 



the terminal unit position information request (1) to the 
position information management system 18 according to the 
instruction for transmission of the position information 
request (STEP F3) . 

[0159] When the terminal unit position information reply 
(8) is given to this terminal unit position information 
request (1) from the position information management system 
18 (STEP F4), the information processing unit 20 stores and 
saves the information acquired by the terminal unit 
position information reply (8) in the position information 
storage area 102d (STEP F5) . 

[0160] The information processing unit 20 displays the map 
on the display device 106 based on the map information 
stored in the map database 112, and also displays the 
content of action or the like corresponding to the position, 
the moving path and the button state of the mobile station 
10 based on the received information. 

[0161] Fig. 22 shows an example of a screen displaying the 
map displayed in the information processing unit 20 and the 
position and the moving path of the mobile station 10 (when 
both data shown in Figs. 20 (a) , (b) is transmitted). 
[0162] In the example shown in Fig. 22, the position 
displays A and the time display B corresponding to each 
thereof are displayed based on the information in Fig. 
20(a). In addition, the name of the registered place 
judged that the mobile station 10 passed is displayed as 
the registered place display D based on the registered 
place information together with the path display connecting 
the position displays A of the mobile station 10 by making 
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use of the information in Fig. 20(b). 

[0163] As described above, the history of the position 
information can be acquired collectively from the mobile 
station 10, and the history can be displayed not only as 
the position display, but also as the connected path. In 
the example shown in Fig. 22, the path is not displayed by 
connecting the positions, but corrected assuming that the 
mobile station passed the road based on the map information. 
In addition, for the pre-designated registered place, the 
path is determined assuming that the mobile station passed 
the registered place if it is judged that the mobile 
station passed in the vicinity thereof. 

[0164] Fig. 23 shows an example of a screen of another 
display mode in the information processing unit 20. In the 
example shown in Fig. 23, the position display A, the path 
display C and the integrated display E with the time, the 
name and the content of action each other are displayed 
under the information in Figs. 20(a), (b) . 

[0165] The name can be displayed with reference to the 
name of the corresponding user according to the position 
information acquired from which mobile station 10 (the 
dedicated mobile terminal unit) by registering the name of 
the user of each mobile station 10 (the dedicated mobile 
terminal unit) . 

[0166] The content of action is displayed by judging the 
content of action when the button is depressed with 
reference to the button setting content (Fig. 10) stored in 
the button setting storage area 102e of the memory 102 
based on the information of the button state acquired by 
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the terminal unit position information reply shown in Fig. 
20 (a) . 

[0167] In the display example shown in Fig. 23, it is 
assumed that a person carries the dedicated mobile terminal 
unit shown in Fig. 4(b). When the user of the name "AAAA" 
arrives at OO Plant, the first button with the content of 
action of "arrival at site" assigned thereto is depressed, 
and the position information in the vicinity of OO Plant, 
"07:40:15" applicable to the arrival time at which the 
button is depressed, and the content of action "arrival at 
site" are displayed. Similarly, the integrated display E 
indicating "start of work" at "07:53:25" (operation to the 
second button) (however, this content is hidden by the 
display of the next content of action, and cannot be seen) , 
"start of work" at "09:21:05" (operation to the third 
button), "departure from site" at "09:43:58" (operation 'to 
the fourth button) is displayed at the position applicable 
to each position information. 

[0168] In the display example shown in Fig. 23, not only 
the display on the user of the name "AAAA",. but also the 
display based on the terminal unit position information 
reply acquired from the mobile station 10 (the dedicated 
mobile terminal unit) carried by the user "BBBB" is also 
given. Fig. 23 shows the integrated display E indicating 
that the user "BBBB" "arrival at site" at "10:05:09". A 
mark used for the position display different from the mark 
used in the display to the user "AAAA" is used to clearly 
discriminate these marks. 

[0169] As shown in Fig. 22, the content of the information 
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acquired on the map is not displayed, but the information 
on the history of the position information can be displayed 
on the list. 

[0170] Fig. 24 shows an example of a worksheet on the user 
"AAAA" (phone number : 070 xxx xxxx) utilizing the 
information on the history of the position information. 
The information processing unit 20 displays the content of 
the information applicable to each thereof at the 
predetermined position of the format of the worksheet 
prepared in advance, for example, in an example shown- in 
Fig. 24, the format including the items of the time of 
action, the content of action, the place and the address 
based on the information (refer to Fig. 20) acquired from 
the mobile station 10 (the dedicated mobile terminal unit) . 
[0171] The content of action of the user "AAAA" can be 
easily referred to in a corresponding manner to the time* of 
action, the place and the address thereby. The working 
load can be considerably reduced compared with the case of 
separately preparing the worksheet by automatically 
preparing the worksheet based on the information stored in 
the mobile station 10 (the dedicated mobile terminal unit) . 
[0172] As described above, the position information is 
stored in the time series as the history in the mobile 
station 10, and collectively transmitted to the base 
station 12 according to the condition, and thus, the 
frequency of connecting the line to the mobile station 10 
can be reduced, and the communication cost can be reduced, 
accordingly. 

[0173] Since the position information can be acquired 
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collectively, not only a plurality of positions of the 
mobile station 10 calculated based on each position 
information can be displayed, but also the path can be 
displayed as the change having the continuity. 
[0174] In addition, the content of action is stored in the 
mobile station 10 (the dedicated mobile terminal unit) 
together with the position information as the information 
on the button state by the operation for the state 
notification button 37a or the combination of the 
predetermined buttons, and can be delivered to the 
information processing unit 20 together with the position 
information, and the content of action of the user carrying 
the mobile station 10 (the dedicated mobile terminal unit) 
can be grasped in the information processing unit 20. In 
the above-described explanation, five buttons are provided 
as the state notification button 37a of the dedicated 
mobile terminal unit, and the content of action shown in 
Fig. 10 is set for each button. However, the number of the 
buttons and the predetermined situation such as the content 
of action assigned to each button can be arbitrarily 
determined. 

[0175] The method shown in the above-described embodiment 
can be written in the recording media such as a magnetic 
disk (a floppy disk, a hard disk, etc.), the optical disk 

(a CD-ROM, a DVD, etc.), and a semi conductor memory as the 
program executable by a computer, and provided to various 
appliances. The programs can be transmitted by the 
communication media, and provided to various appliances. 
The computer realizing the device reads the programs 
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recorded in the recording media, receives the programs via 
the communication media, and executes the above-described 
processing by controlling the operation by the programs. 
[0176] 

[Advantages] As described above in detail, in the present 
invention, the position information is stored in the mobile 
station as the history in the time series, and collectively 
transmitted, and thus, a plurality of position information 
need not be acquired. The required frequency of connecting 
the mobile station to the line is reduced, and as a result, 
the history of the position information on the mobile 
station can be simplified, and acquired without increasing 
the communication cost. In addition, the information 
indicating the situation of the mobile station can also be 
acquired together with the position information. 

[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a block diagram showing the system 
configuration of a position information retrieval system 
according to the present embodiment. 

[Fig. 2] Fig. 2 is a block diagram showing the system 
configuration of a mobile station 10. 

[Fig. 3] Fig. 3 is a block diagram showing the detailed 
configuration of a communication function unit 32 shown in 
Fig. 2. 

[Fig. 4] Fig. 4 shows a schematic configuration of a 
dedicated mobile terminal unit. 

[Fig. 5] Fig. 5 is a block diagram showing the system 
configuration of the dedicated mobile terminal unit. 
[Fig. 6] Fig. 6 is a block diagram showing the function 
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configuration realized in the system configuration shown i 
Fig. 2. 

[Fig. 7] Fig. 7 is a block diagram showing the system 
configuration of a position information management system 
18. 

[Fig. 8] Fig. 8 is a block diagram showing the system 
configuration of an information processing unit 20. 
[Fig. 9] Fig. 9 is a flowchart explaining the initial 
setting for utilizing the position information management 
system 18 executed in the information processing unit 20. 
[Fig. 10] Fig. 10 shows an example of the button setting 
content set for each button of a state notification button 
37a provided on the dedicated mobile terminal unit. 
[Fig. 11] Fig. 11 is a flowchart explaining the position 
information storage. 

[Fig. 12] Fig. 12 explains the content of the information 
stored in a position history storage unit 58. 
[Fig. 13] Fig. 13 shows the way of acquiring the 
information on a base station ID and the electric field 
intensity by a mobile station 10. 

[Fig. 14] Fig. 14 shows an example of the mobile station 
10 passing through the communication area of a different 
base station 12. 

[Fig. 15] Fig. 15 is a flowchart explaining the position 
information storage. 

[Fig. 16] Fig. 16 shows the specific content of the 
position information storage condition stored in a 
condition storage unit 52. 

[Fig. 17] Fig. 17 is a flowchart explaining the position 



information transmission for transmitting the position 
information from the mobile station 10. 

[Fig. 18] Fig. 18 is a flowchart explaining the position 
information capacity management for managing the storage 
capacity of the position history information storage unit 
58. 

[Fig. 19] Fig. 19 is a flowchart explaining the position 
information service in the position information management 
system 18. 

[Fig. 20] Fig. 20 shows an example of the data format of 
the terminal unit position information reply (8) to the 
information processing unit 20 from the position 
information management system 18. 

[Fig. 21] Fig. 21 is a flowchart explaining the position 
information retrieval in the information processing unit 20. 
[Fig. 22] Fig. 22 shows an example of a screen displaying 
a map displayed in the information processing unit 20 and 
the position and the moving path of the mobile station 10. 
[Fig. 23] Fig. 23 shows an example of a screen of another 
display mode in the information processing unit 20. 
[Fig. 24] Fig. 24 shows an example of a worksheet prepared 
by utilizing the information of the history of the position 
information . 
[Reference Numerals] 
10 ... mobile station 
12 ... base station 
14 ... PHS network 
16 ... public network 

18 ... position information management system 



67 



20 . 


. . information processing unit 


30 . 


. . CPU 


31 . 


. . memory 


32 . 


. . communication function unit 


33 . 


. . speaker/microphone 


35, 


104 . . . storage unit 


35a, 


104a . . . portable storage medium 


36, 


106 . . . display device 


37 . 


. . dial button 


38 . 


. . function button 


39 . 


. . RTC 


40 . 


. . antenna 


41 . 


. . reception circuit 


42 . 


. . demodulation circuit 


43 . 


. . ID detection circuit 


44 . 


. . electric field intensity measurement circuit 


45 . 


. . control circuit 


46 . 


. . transmission circuit 


47 . 


. . modulation circuit 


48 . 


. . transmission signal generation circuit 


50 . 


. . condition reception unit 


52 . 


. . condition storage unit 


54 . 


. . position information acquisition unit 


56 . 


. . position information storage unit 


DO 


. . position niSLory lniormation siordgc uiij-u 


60 . 


. . time acquisition unit 


62 . 


. . information calculation unit 


64 . 


. . moving direction calculation unit 


65 . 


. . address calculation unit 



68 

66 ... map information storage unit 

68 ... position calculation unit 

69 ... base station information storage unit 

70 ... position history management unit 
72 ... position information deletion unit 

74 ... position information compression unit 

76 ... collective transmission and deletion unit 

78 ... storage, save and deletion unit 

79 ... position information transmission request reception 
unit 

80 ... information transmission unit 

82 ... position information extraction unit 

84 ... position information transmission unit 

86 ... position information transmission instruction unit 

88 ... time clocking unit 

94 ... terminal unit database 

95 ... base station database 
96, 112 . . . map database 

98, 110 ... communication unit 
108 . . . input device 
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FIG . 1 
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(8) terminal unit position information reply 
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31e present position information storage area 

31f condition storage area 
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FIG. 3 
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(A) base station ID 

electric field intensity 
50 condition reception unit 
52 condition storage unit 

54 position information acquisition unit 
56 position information storage unit 
(CURRENT POSITION INFORMATION) 

58 position history information storage unit 

59 state notification acquisition unit 

(B) notification of the state 

60 time acquisition unit 

62 information calculation unit 

64 moving direction calculation unit 

65 address calculation unit 

66 map information storage unit 

68 position calculation unit 

69 base station information storage unit 

70 position history management unit 
72 position information deletion unit 

74 position information compression unit 

76 collective transmission and deletion unit 

78 storage, save and deletion unit 



79 position information transmission request reception 
unit 

(C) position information request 

80 information transmission unit 

82 position information extraction unit 

84 position information transmission unit 

(D) position information reply 

86 position information transmission instruction unit 

88 time clocking unit 

35 storage unit 

FIG . 7 

90 CPU 

92 memory 

92a control program 

92b position information service program 

92c position information communication program 

92d position information operation program 

94 terminal unit database 

95 base station database 

96 map database 

98 communication unit 

99 storage unit 

FIG . 8 

100 CPU 
102 memory 



102a 


control program 


102b 


position information communication program 


102c 


retrieval program 


102d 


position information storage area 


1021 


button setting storage area 


104 


storage unit 


iu'ld 


rs r> y~ i~ r» V> 1 o ctnr^np mpHl nm 
PUI UaJJlC O L. -L Cl y t= 


106 


display device 


108 


input device 


110 


communication unit 


112 


map database 



FIG. 9 

Initialization 

51 Is the button setting requested? 

52 Input of content of action assigned for button 

53 Setting of inputted content of action to applicabl 
button 

54 Is the setting completed? 

55 Storage of button setting content 

56 Notification of button setting content to mobile 
station 

57 Other initialization 
End 
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FIG . 10 
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FIG. 11 

Position information storing process 

AO Is the state notification button depressed? 

Al Is the predetermined time elapsed? 

A2 Is the other base station ID acquired? 

A3 Store the acquired base station ID and the intensity 

of the electric field (button state) in the position 

history information storage unit. 

A4 Acquire and store the time. 

A5 Calculate and store the other position information. 
FIG. 12 

58 position history information storage unit 

(a) base station ID 

(b) electric field intensity 

(c) storage time 

(d) advancing direction 

(e) address 

(f) latitude and longitude 

(g) button state 
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mobile station 
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FIG. 14 

(A) moving direction of mobile station 

(B) area 1 (base station A) 

(C) area 2 (base station B) 

(D) area 3 (base station C) 

FIG. 15 

Position information storing process 

Bl Is the state satisfied with the designated condition 
B2 Store the acquired base station ID and the intensity 
of the electric field (button state) to the position 
history information storage unit. 
B3 Acquire and store the time. 

B4 Calculate and store the other position information. 
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FIG . 16 
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FIG . 17 

Position information transmission process 

4 

CI Is the transmission condition setting requested? 
C2 Set the condition for transmitting the position 
information (transmission and time designation when 
requested) . 

C3 Is there any condition of time designation? 
C4 Clock the time. 

C5 Is the designated time elapsed? 

CIO Is the designated button state notified? 

C6 Is the transmission requested? 

C7 Is there any condition for transmission when 

requested? 

C8 Extract the position information meeting the condition 
from the position history information storage unit. 
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C9 The extracted position information is transmitted. 
FIG . 18 

Management of position information capacity 

Dl Is the deletion condition setting requested? 

D2 Set the deletion condition of the position information 

when the space for storing the position information is 

insufficient . 

D3 Is the remaining space below a predetermined value? 

D4 Determine the deletion condition of the position 

information. 

D5 Deletion condition 

D6 Delete a part of the stored position information 
according to the condition. 

D7 Compress the stored position information. 

D8 Transmit the stored position information collectively. 

D9 Is transmission completed? 

D10 Delete the position information collectively. 
Dll Is there a storage unit? 

D12 Store the stored position information in the storage 
unit collectively. 

D13 Delete the position information collectively. 
FIG. 19 

Position information service process 

El Is the position information of the terminal unit 
requested? 



E2 Transmit the request for the position information 
(designation of the condition) . 

E3 Is there any position information reply? 
E4 Operate the position (the latitude and the longitude) 
for each position information based on the history of the 
position information. 

E5 Operate the moving path based on the position (the 
latitude and the longitude) for each position information. 
E6 Transmit the terminal unit position information reply 
to the requesting person? (the latitude and the longitude, 
and path) . 
End 
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terminal unit position information reply 
(a) 



position (latitude and longitude) | time | button state 



(b) 



path 


registered location 


time 


button state 


information 


information 







FIG . 21 

Position information retrieval process 

Fl Is the position information condition setting 

requested? 

F2 Set the condition to the position information. 
F3 Request the terminal unit position information. 
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F4 Is there any terminal unit position information reply? 
F5 Store and save the information on the terminal unit 
position information. 

F6 Display on the map the content of actions, etc. to the 
position, the path and the button state based on the 
received information. 
End 

FIG. 22 

display screen 
C path display 
A position display 
B time display 

D registered location display 
OO Plant 
(OO Plant) 

FIG. 23 

A position display 
C path display 
E Time 
Name 

Display of content of action 

(A) O O Plant 

(B) 7:40:15 AAAA arrived at site. 

(C) 9:21:05 AAAA arrived at site. 

(D) 10:05:09 BBBB arrived at site. 
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(E) 9:43:58 AAAA arrived at site. 



FIG. 24 

Output of worksheet 



Name AAAA (Tel: 070xxxxxxxx) 


Working 
time 


Time of 
action 


Content of action 


Place 


Address 






Arrival at site 
Start of work 

Completion of work 
Departure from site 

Arrival at site 


OO Plant 
XX Plant 


O O 

X X 



